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L6 ANSWER 1 OF 24 MEDLINE 

ACCESSION NUMBER: 2002406906 IN- PROCESS 

DOCUMENT NUMBER: 22151107 PubMed ID: 12034730 

TITLE: c-Jun Associates with the Oncoprotein Ski and Suppresses 

Smad2 Transcriptional Activity. 
AUTHOR: Pessah Marcia; Marais Jacqueline; Prunier Celine; Ferrand 

Nathalie; Lallemand Francois; Mauviel Alain; Atfi Azeddine 
CORPORATE SOURCE: INSERM U 4 82, Hopital Saint -Antoine , 184 Rue du Faubourg 

Saint -Antoine, 75571, Paris Cedex 12 and INSERM U532, 

Hopital Saint-Louis, 1 avenue Claude Vellefaux, 75010, 



SOURCE : 



PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY DATE: 



AB 



'{2002 Aug 9) 277 (32) 



Paris, France. 

JOURNAL OF BIOLOGICAL CHEMISTF 
29094-100. 

Journal code.: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

IN- PROCESS; NONINDEXED; Priority Journals 
Entered STN: 20020806 
Last Updated on STN: 20020806 
The Smad proteins are key intracellular effectors of 
transforming growth factor-beta (TGF-beta) cytokines. The ability of 
Smads to modulate transcription results from a 
functional cooperativity with the coactivators p300 
/cAMP-response element -binding protein-binding protein (CBP) , or 
the corepressors TGIF and Ski. The c-Jun N-terminal kinase (JNK) pathway, 
another downstream target activated by TGF-beta receptors, has also been 
suggested to inhibit TGF-beta signaling through interaction of c-Jun with 
Smad2 and Smad3 . Here we show that c-Jun directly interacts with 
Ski to enhance the association of Ski with Smad2 in the basal . 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 
AUTHOR : 



CORPORATE SOURCE: 



170-8455, 



MEDLINE 
2002061871 MEDLINE 
21634901 PubMed ID: 11689553 

c-myc is a downstream target of the Smad pathway. 
Yagi Ken; Furuhashi Masao; Aoki Hiromasa; Goto Daisuke; 
Kuwano Hiroyuki; Sugamura Kazuo; Miyazono Kohei; Kato 
Mitsuyasu 

Department of Biochemistry, The Cancer Institute of the 
Japanese Foundation for Cancer Research and Research for 
the Future Program, Japan Society for the Promotion of 
Science, 1-37-1 Kami-ikebukuro, Toshima-ku, Tokyo 



SOURCE : 



PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



(2002 Jan 4) 277 (1) 



Japan. 

JOURNAL OF BIOLOGICAL CHEMISTRY, 
854-61. 

Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200201 

Entered STN: 20020125 
Last Updated on STN: 20020128 
Entered Medline: 20020124 
event for growth inhibition induced by transforming growth 
factor-beta (TGF-beta) and is frequently impaired in cancer cells. We 
determined a Smad -responsive element in the c-myc promoter. This 
element is a complex of the TGF-betal inhibitory element (TIE) originally 
identified in the transin/stromelysin promoter and an E2F site 
responsible 

for transcriptional activation of the c-myc promoter. Smad3 and 
E2F-4 directly bound to the element (TIE/E2F) , and substitution of two 
nucleotides in TIE/E2F impaired binding of both Smad3 and E2F-4 
as well as serum-induced activation and TGF-beta-induced suppression of 
the c-myc promoter activity. Smads bound TIE/E2F within 1 h 
after stimulation with TGF-beta, before the suppression of c-myc 
transcription, whereas binding of p!3 0 to TIE/E2F became augmented 
later than 12 h. TGF-beta signaling did not compete with E2F-4 for 
binding 

to TIE/E2F, but reduced p300 co-immunoprecipitating with E2F-4. 
Therefore, TGF-beta signaling may suppress c-myc promoter activity by 
dissociating p300 from E2F-4 . 

0 (DNA-Binding Proteins) ; 0 (ElA-associated p300 protein) 
Proteins) ,- 0 (Retinoblastoma Protein) ; 0 (Smad2 protein) ; 
protein) ; 0 (Trans-Activators) ; 0 (Transcription Factors) 
(Transforming * 



CN 



r 0 (Nuclear 
0 (Smad3 
0 



Growth Factoj^peta) ; 0 {transcription factor E2F) 
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ACCESSION NUMBER: 2002 287191 MEDLINE 
DOCUMENT NUMBER: 22020602 PubMed ID: 12023901 

TITLE : Repression of Smad2 and Smad3 transactivating 

activity by association with a novel splice variant of 
CCAAT-binding factor C subunit. 
AUTHOR: Chen Feifei; Ogawa Kenji; Liu Xubao; Stringfield Teresa M; 

Chen Yan 

CORPORATE SOURCE: Department of Medical and Molecular Genetics and the 

Walther Oncology Center, Indiana University School of 
Medicine, and the Walther Cancer Institute, Indianapolis, 
IN 46202, USA. 

CONTRACT NUMBER: R01 DK55991 (NIDDK) 

SOURCE: BIOCHEMICAL JOURNAL, (2002 Jun 1) 364 (Pt 2) 571-7. 

Journal code: 2984726R. ISSN: 0264-6021. 
PUB. COUNTRY: England: United Kingdom 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200207 

ENTRY DATE: Entered STN: 20020528 

Last Updated on STN: 20020716 

Entered Medline: 20020715 
TI Repression of Smad2 and Smad3 transactivating activity by 

association with a novel splice variant of CCAAT-binding factor C 
subunit . 

AB Activation by transforming growth factor-beta (TGF-beta) /activin 
receptors 

leads to phosphorylation of Smad2 (Sma- and Mad-related protein 2) and 
Smad3, which function as transcription factors to 

regulate gene expression. Using the MH2 domain (Mad homologue domain of 
Smad proteins 2} of Smad3 in a yeast two-hybrid 

screening, we isolated a novel splice variant of CAATT-binding factor 
subunit C (CBF-C) , designated CBF-Cb, that associated with Smad3 
. CBF-C is one of the subunits that form a heterotrimeric CBF complex 
capable of binding and activating the CAATT motif. . . ubiquitously in 
various mouse tissues. By an immunoprecipitation assay, we detected an in 
vivo association of CBF-Cb with Smad2 and Smad3 , independent of 
signalling by activated TGF-beta type I receptors. In transient 
transfection experiments, overexpression of CBF-Cb was able to repress 

the 

transactivating activity of Smad2 and Smad3 , mediated either by 

direct binding to the Smad- responsive element or through their 

association with the Smad- interacting transcription 

factor FAST- 2 (forkhead activin signal transducer-2) . The Smad 

-mediated transcriptional response after TGF-beta receptor activation was 

also inhibited by overexpression of unspliced CBF-C. In addition, the 

repressive activity of CBF-Cb on Smad2- and Smad3 -mediated 

transcriptional regulation was abrogated by co-expression of the general 

transcription activator p300. The association of CBF-Cb 

with Smad2 was competitively inhibited by overexpression of p300 

. These data indicate a novel mechanism for modulation of the 

transcriptional activity of Smad proteins, whereby the 

interaction of CBF-Cb, as well as canonical CBF-C, with the MH2 domain of 
Smads may prevent the association of Smads with 
transcriptional co-activators. 
CN 0 (CCAAT- Binding Factor) ,-' 0 (DNA Primers) ; 0 (DNA-Binding Proteins) ; 0 
(Smad2 protein); 0 (Smad3 protein); 0 (Trans -Activators ) 
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ACCESSION NUMBER: 2001553857 MEDLINE 

DOCUMENT NUMBER : 214 86478 PubMed ID: 11502752 

TITLE: Transforming growth factor-beta repression of matrix 

metalloproteinase-1 in dermal fibroblasts involves 



^mad3 . 

^fcYuan W; Varga J ^ft 
Section of Rheumatology, Colle^P c 



AUTHOR : 

CORPORATE SOURCE: 1 ^ Section of Rheumatology, Colle^^of Medicine, University 
of 

Illinois, Chicago, Illinois 60607-7171, USA. 
CONTRACT NUMBER: AR-42309 (NIAMS) 

SOURCE: JOURNAL OF BIOLOGICAL CHEMISTRY, (2 001 Oct 19) 276 (42) 

38502-10 . 

Journal code: 2985121R. ISSN: 0021-9258. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE : English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200112 

ENTRY DATE: Entered STN: 2 0011016 

Last Updated on STN: 20020122 

Entered Medline: 20011204 
TI Transforming growth factor-beta repression of matrix metalloproteinase-1 

in dermal fibroblasts involves Smad3 . 
AB gene expression in fibroblasts. In these studies, we examined 

the 

hypothesis that repression of MMP-1 may be mediated through the 

Smad signaling pathway. The results showed that Smad3 

and Smad4, but not Smadl or Smad2 , mimicked the inhibitory effect of 

TGF-beta and abrogated interleukin- lbeta (IL-lbeta) -induced stimulation 

of 

MMP-1 promoter activity and NFkappaB -specific gene transcription 

in dermal fibroblasts. Experiments with truncation mutants indicated that 

both MH1 and MH2 domains of Smad3 were necessary for inhibitory 

activity. Dominant negative mutants of Smad3 or Smad4 and 

antagonistic Smad7, which disrupts ligand- induced Smad3 

phosphorylation, abrogated the repression of MMP-1 transcription 

by TGF-beta. Similar results were obtained using immunoblot and Northern 

analysis. Furthermore, TGF-beta failed to repress MMP-1 promoter activity 

in Smad3 -deficient murine embryonic fibroblasts. These results 

implicated cellular Smads in mediating the inhibitory effects of 

TGF-beta. Overexpression of the transcriptional co-activator p300 

, but not its histone acetyltransf erase (HAT) -deficient mutant, was able 

to relieve repression of MMP-1 gene expression, suggesting that 

Smad- dependent inhibition may be due to increased competition 

between Smad proteins and IL-lbeta signaling pathways for 

limiting amounts of cellular p300. Together, these results 

demonstrate that MMP-1 is a target for negative regulation by TGF-beta 

through cellular Smad3 and Smad4 . Smad-mediated 

repression of MMP-1 gene expression may be important for preventing 
excessive matrix degradation induced by inflammatory cytokines; 
disruption 

of Smad signaling, as occurs in certain cancer cells, may thus 

be causally linked to uncontrolled tissue destruction mediated through 

MMP-1. 

CN. . . p300 protein); 0 (Genetic Vectors); 0 (NF-kappa B) ; 0 (Nuclear 
Proteins); 0 (Plasmids) ; 0 (Smadl protein); 0 (Smad2 protein); 0 ( 
Smad3 protein); 0 (Smad4 protein); 0 (Trans -Activators) ; 0 
(Transforming Growth Factor beta); EC 3.4.24.7 (Interstitial Collagenase) 
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ACCESSION NUMBER: 2001376682 MEDLINE 

DOCUMENT NUMBER: 213 2 6121 PubMed ID: 113 31273 

TITLE : Smad proteins suppress CCAAT/enhancer -binding protein 

(C/EBP) beta- and STAT3 -mediated transcriptional 

activation 

of the haptoglobin promoter. 
AUTHOR: Zauberman A; Lapter S; Zipori D 

CORPORATE SOURCE: Department of Molecular Cell Biology, The Weizmann 

Institute of Science, Rehovot 76100, Israel. 
SOURCE: JOURNAL OF BIOLOGICAL CHEMISTRY, (2001 Jul 6) 276 (27) 



PUB . COUNTRY : 
DOCUMENT TYPE 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



24719-25 . 

Journal code: 2985121R. ISSN : 1-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200108 

Entered STN: 20010813 
Last Updated on STN: 20010813 
Entered Medline: 20010809 
AB ... acute phase protein haptoglobin by hepatoma cells. 
Overexpression 

of the C/EBPbeta gene, a downstream effector in the IL-6 pathway, 
activated transcription from the haptoglobin promoter. This was 
abolished by either a constitutively active form of activin A type IB 
receptor {CAactRIB} or by a combination of Smad3 and Smad4 . 
Similarly, Smads abolished transcriptional activation by 
co-stimulation with IL-6 and STAT3 . The transcription 
co-activator p300 partially overcame the suppressive effect of 
Smads. Electrophoretic mobility shift assays indicated that 
C/EBPbeta binding to haptoglobin promoter DNA was reduced by 
over -express ion of CAactRIB and Smad4 . We thus show that Smad 
proteins operate as transcription inhibitors on target genes of 
the IL-6 induced pathway. The effect of Smads is exerted on 
components of the transcription activation complex and may also 
involve interference with DNA binding. This study thus depicts molecular 
sites of interaction between the. 
CN 0 (CCAAT- Enhancer -Binding Proteins) ; 
(Haptoglobins) ; 0 ( Interleukin-6) ; 0 
Smad3 protein) ; 0 (Smad4 protein) ; 0 
(Trans -Activators) 



0 (DNA-Binding Proteins) ; 0 
{Receptors, Interleukin-6) ; 0 ( 
(Stat3 protein) ; 0 



L6 ANSWER 6 OF 24 MEDLINE 
ACCESSION NUMBER: 2001363980 
DOCUMENT NUMBER: 
TITLE: 



MEDLINE 

21303674 PubMed ID: 11306568 

An essential role for Mad homology domain 1 in the 
association of Smad3 with histone deacetylase 
activity* . 

Liberati N T; Moniwa M; Borton A J; Davie J R; Wang X 
Department of Pharmacology and Cancer Biology, Duke 
University Medical Center, Durham, North Carolina, 277 
USA. 

CA75368 (NCI) 

JOURNAL OF BIOLOGICAL CHEMISTRY, (2001 Jun 22) 276 (25 
22595-603 . 

Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200107 

Entered STN: 20010723 
Last Updated on STN : 20010723 
Entered Medline: 20010719 
An essential role for Mad homology domain 1 in the association of 
Smad3 with histone deacetylase activity*. 

The Smads are a family of sequence -specific DNA-binding proteins 
that modulate transcription in response to transforming growth 
factor beta (TGFbeta) by recruiting transcriptional activators like tl 
histone acetyltransf erase, p300/CBP, or repressors 
like the histone deacetylase, HDAC1, to TGFbeta target genes. The 
association of Smads and HDAC1 is mediated in part by direct 
binding of Smads to the HDAC1 -associated proteins, 

TG- interacting factor, c-ski, and SnoN. Although ectopic expression oi 
these proteins inhibits Smad-activated transcription, 
the contribution of histone deacetylase enzymatic activity to 



AUTHOR : 

CORPORATE SOURCE 



CONTRACT NUMBER: 
SOURCE : 



PUB. COUNTRY: 
DOCUMENT TYPE 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



TI 



AB 



trans c rip tioj^^ repression by TGFbeta is unknown. Here, the biological 

requirements^Hir the interaction between Smad^Bnd endogenous 

histone deace^lase activity are investigated^^ identify residues in 

Mad 

homology domain 1 of Smad3 that are required for association 
with histone deacetylase activity. An amino acid change at one of these 
critical residues does not disrupt the association of Smad3 with 
c-ski, SnoN, and transforming growth- interacting factor but does abrogate 
the ability of Smad3 to repress transcription. These 
findings indicate that the association of Smad3 and histone 
deacetylase activity relies on additional protein mediators that make 
contact with Smad3 at its amino terminus. Moreover, these data 
suggest that the suppressive effect of Smad3 on 
transcription is dependent upon its association with histone 
deacetylase enzymatic activity. 
CN 0 (DNA Primers) ; 0 (DNA-Binding Proteins) ; 0 (Repressor Proteins) ; 0 ( 
Smad3 protein); 0 (Trans -Activators ) ; 0 (Transforming Growth 
Factor beta); EC 3.5.1.- (Histone Deacetylase) 
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ACCESSION NUMBER: 2001286992 MEDLINE 

DOCUMENT NUMBER: 21179153 PubMed ID: 11134049 

TITLE : Antagonistic regulation of type I collagen gene expression 

by interf eron-gamma and transforming growth factor-beta. 
Integration at the level of p3 00/CBP transcriptional 
coactivators . 

AUTHOR: Ghosh A K; Yuan W; Mori Y; Chen S j ; Varga J 

CORPORATE SOURCE : Section of Rheumatology, University of Illinois at Chicago 

College of Medicine, Chicago, Illinois 60607. 
CONTRACT NUMBER: AR42309 (NIAMS) 
AR46390 (NIAMS) 

SOURCE: JOURNAL OF BIOLOGICAL CHEMISTRY, (2001 Apr 6) 276 (14) 

11041-8. 

Journal code: 2985121R. ISSN: 0021-9258. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE : English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 20 0105 

ENTRY DATE: Entered STN: 2 0010529 

Last Updated on STN : 20010529 

Entered Medline: 20010524 
AB ... have shown previously that in normal skin fibroblasts, TGF-beta 

positively regulates alpha2(I) procollagen gene (COL1A2) promoter 
activity 

through the cellular Smad signal transduction pathway. In 
contrast, IFN-gamma activates Statlalpha, down- regulates COL1A2 
transcription, and abrogates its stimulation induced by TGF-beta. 
The level of integration of the two pathways mediating antagonistic 
collagen regulation is unknown. We now report that IFN-gamma abrogates 
TGF-beta-stimulated C0L1A2 transcription in fibroblasts by 
inhibiting Smad activities. IFN-gamma appears to induce 
competition between activated Statlalpha and Smad3 for 
interaction with limiting amounts of cellular p300/CBP 
. Overexpression of p300 restored COL1A2 stimulation by TGF-beta 
in the presence of IFN-gamma, and potentiated IFN-gamma -dependent 
positive 

transcriptional responses. In contrast to fibroblasts, in U4A cells 
lacking Jakl and consequently unable to activate Statlalpha-mediated 
responses, IFN-gamma failed to repress TGF-beta-induced 
transcription. These results indicate that as essential 
coactivators for both Smad3 and Statlalpha, nuclear p300 
/CBP integrate signals that positively or negatively regulate 
C0L1A2 transcription. The findings implicate a novel mechanism 
to account for antagonistic interaction of Smad and Jak-Stat 
pathways in regulation of target genes. In fibroblasts responding to 



cytokines wi£j^ opposing effects on collagen ^^^scription, the 
relative lei^P& of cellular coactivators , anc^Meir interactior 
regulated transcription factors, may govern the net effect. 
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DOCUMENT NUMBER: 
TITLE : 

AUTHOR : 

CORPORATE SOURCE : 



United 



MEDLINE 
2001286933 MEDLINE 
21179094 PubMed ID: 11152469 

CTGF and SMADs , maintenance of scleroderma phenotype is 
independent of SMAD signaling. 

Holmes A; Abraham D J; Sa S; Shiwen X; Black C M; Leask A 
Center for Rheumatology, Royal Free and University College 
Medical School, Rowland Hill Street, London NW3 2PF, 



CONTRACT NUMBER: 
SOURCE : 



PUB. COUNTRY: 
DOCUMENT TYPE 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



(2001 Apr 6) 276 (14) 



Kingdom. 
AR45879 (NIAMS) 

JOURNAL OF BIOLOGICAL CHEMISTRY, 
10594-601. 

Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200105 

Entered STN : 20010529 
Last Updated on STN: 20010529 
Entered Medline: 20010524 
fibroblasts cultured from fibrotic tissues express high basal 
levels of CTGF, even in the absence of added TGFbeta. Induction of 
transcription by TGFbeta requires the action of SMAD 
proteins. In this report we have investigated the role of SMADs 
in the TGFbeta- induction of CTGF in normal fibroblasts and in the 
elevated 

levels of CTGF expression found in dermal fibroblasts. . . patients 
with scleroderma, a progressive fibrotic disorder that can affect all 
organs of the body. We have identified a functional SMAD binding 
site in the CTGF promoter. TGFbeta- induction of CTGF is dependent on 
SMAD3 and SMAD4 but not SMAD2 and is p3 00- independent . 
However, mutation of the SMAD binding site does not reduce the 
high level of CTGF promoter activity observed in dermal fibroblasts 
cultured from lesional areas. . . the maintenance of the fibrotic 
phenotype in scleroderma fibroblasts, as visualized by excess CTGF 
expression, appears to be independent of SMAD -dependent TGFbeta 
signaling. Furthermore, given CTGF's activities, the high level of CTGF 
expression observed in scleroderma lesions may contribute to the. 
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24 MEDLINE 

2001228179 MEDLINE 
21164814 PubMed ID: 11264182 

Human T-cell leukemia virus type I oncoprotein Tax 
represses Smad-dependent transforming growth factor beta 
signaling through interaction with CREB -binding 
protein/p300 . 

Mori N; Mori shi ta M; Tsukazaki T; Giam C Z; Kumatori A; 
Tanaka Y; Yamamoto N 

Department of Preventive Medicine and AIDS Research, 
Nagasaki University, Japan., n-mori@net.nagasaki-u.ac.jp 
BLOOD, (2001 Apr 1) 97 (7) 2137-44. 
Journal code: 7603509. ISSN: 0006-4971. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
200104 

Entered STN : 20010502 

Last Updated on STN: 20010502 

Entered Medline: 20010426 



AB foua^to be resistant to growth inhil^ion by transforming 

growth 

factor (TGF)^eta. Here it is shown that Tax can perturb Smad 
-dependent TGF-beta signaling even though no direct interaction of Tax 

and 

Smad proteins could be detected. Importantly, a mutant Tax of 

CREB-binding protein (CBP) /p300 binding site, could 

not repress the Smad transactivation function, suggesting that 

the CBP/p300 binding domain of Tax is essential for 

the suppression of Smad function. Because both Tax and 

Smad are known to interact with CBP/p300 for 

the potentiation of their transcriptional activities, the effect of 
CBP/p300 on suppression of Smad-mediated 

transactivation by Tax was examined. Overexpression of CBP/ 
p300 reversed Tax-mediated inhibition of Smad 
transactivation. Furthermore, Smad could repress Tax 

transcriptional activation, indicating reciprocal repression between Tax 
and Smad. These results suggest that Tax interferes with the 
recruitment of CBP/p300 into transcription 

initiation complexes on TGF-beta-responsive elements through its binding 
to CBP/p300. The novel function of Tax as a repressor 

of TGF-beta signaling may contribute to HTLV-I leukemogenesis . (Blood. 
2001;97:2137-2144) 

CN. . . 0 (Macromolecular Systems) ; 0 (Nuclear Proteins) ; 0 (Receptors, 
Transforming Growth Factor beta) ; 0 (Recombinant Fusion Proteins) ; 0 
(Smad2 protein) ; 0 (Smad3 protein) ; 0 (Smad4 protein) ; 0 
( Trans -Act ivators ) ; 0 (Transforming Growth Factor beta); EC 2.7.1.- 
(Protein-Serine-Threonine Kinases); EC 2.7.1.- (TGF-beta type I. 
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TI Ligand-dependent degradation of Smad3 by a ubiquitin ligase 
complex of ROC1 and associated proteins. 

AB Smads are signal mediators for the members of the transforming 

growth factor-beta (TGF-beta) superfamily. Upon phosphorylation by the 

TGF-beta receptors, Smad3 translocates into the nucleus, 

recruits transcriptional coactivators and corepressors, and regulates 

transcription of target genes. Here, we show that Smad3 

activated by TGF-beta is degraded by the ubiquitin-proteasome pathway. 

Smad3 interacts with a RING finger protein, ROC1, through its 

C-terminal MH2 domain in a ligand-dependent manner. An E3 ubiquitin 

ligase 

complex ROCl-SCF(Fbwla) consisting of R0C1, Skpl, Cullinl, and Fbwla 

(also 



termed betaTr^tfl) induces ubiquitination of Sm^3 . Recruitment 
of a transcr^Bional coactivator, p300, to nu^kr Smad3 

facilitates the interaction with the E3 ligase^omplex and triggers the 
degradation process of Smad3 . Smad3 bound to 

R0C1-SCF (Fbwla) is then exported from the nucleus to the cytoplasm for 
proteasomal degradation. TGF-beta/Smad3 signaling is thus 
irreversibly terminated by the ubiquitin-proteasome pathway. 
CN 0 (DNA-Binding Proteins) ; 0 (Ligands) ; 0 (Macromolecular Systems) ; 0 
(Multienzyme Complexes) ; 0 (Recombinant Fusion Proteins) ; 0 (Smad3 
protein); 0 {Trans -Activators) ; 0 (Transforming Growth Factor beta); EC 
3.4.22 {Cysteine Endopeptidases) ; EC 3.4.99.46 (multicatalytic 
endopeptidase complex); EC 6. (Ligases) ; . 
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AB ... is of utmost importance given the physiopathological 
implications 

of these cytokines. In this report, we demonstrate that TNF-alpha 
prevents 

TGF-beta- induced Smad- specif ic gene transactivation without 
inducing detectable levels of inhibitory Smad7 in human dermal 
fibroblasts. On the other hand, c-Jun and JunB, both induced by 
TNF-alpha, 

block Smad3 -mediated transcription. Expression of 

antisense c-Jun mRNA prevents TNF-alpha inhibition of TGF-beta/ 

Smad signaling whereas that of dominant -negative Ikappa-B 

kinase-alpha or antisense Smad7 does not. We provide evidence for off-DNA 

interactions between Smad3 and both c-Jun and JunB accompanied 

with reduced Smad3-DNA interactions. Finally, we show that 

overexpression of the transcriptional co-activator p300 prevents 

TNF-alpha/AP-1 inhibition of TGF-beta/Smad signaling. These data 

suggest that TNF-alpha interferes with Smad signaling through 

the induction of AP-1 components, the latter forming off-DNA complexes 

with Smad3 and preventing its binding to specific 

cis-element (s) . In addition, Jun members compete with Smad3 for 

the common transcription co-activator p300 . These two 

mechanisms are likely to act in concert to decrease Smad 

-specific transcription. 

CN 0 (DNA-Binding Proteins) ; 0 (ElA-associated p300 protein) ; 0 (Nuclear 
Proteins) ; 0 {Proto-Oncogene Proteins c-jun) ,- 0 (RNA, Antisense) ; 0 ( 
Smad3 protein); 0 (Smad7 protein); 0 (Trans -Activators) ; 0 
(Transcription Factor AP-1) ; 0 {Transforming Growth Factor beta) ; 0 

(Tumor 

Necrosis Factor); EC. 
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AB Smads perform pivotal functions in the intracellular signaling of 

transforming growth factor- .beta . (TGF- .beta. ) . TGF- .beta. -mediated 
activation of TGF-.beta. type I receptor stimulates the phosphorylation 

of 

Smad2 and Smad3 and subsequent heteromeric complex formation 
with Smad4. The heteromeric Smad complexes translocate into the nucleus 
where they, in cooperation with coactivators and corepressors , regulate 
transcriptional responses. Here we investigated the possible coactivator 
function of P/CAF in TGF-.beta./ Smad signaling. P/CAF was found to 
interact directly with Smad3 in vitro. Moreover, Smad2 and 
Smad3 interacted with P/CAF upon TGF-.beta. type I receptor 
activation in cultured mammalian cells. The interaction involves the MH2 
domain of Smad3 and the N- terminal region of P/CAF. P/CAF 
potentiated the transcriptional activity of heterologous Gal4-Smad2 and 
Gal4-Smad3 fusion proteins. In addn., P/CAF potentiated the 
TGF- .beta . / Smad3- induced transcriptional responses, which could 
be further enhanced by coactivators p300 and Smad4 . P/CAF may, 
therefore, 

activate Smad-mediated transcriptional responses independently or in 
cooperation with p300/CBP. Our results indicate a direct phys . and 
functional interplay between two neg, regulators of cell proliferation, 
Smad3 and P/CAF. 

IT Transcription factors 

RL: BAC (Biological activity or effector, except adverse); BPR 

(Biological 

process) ; BSU (Biological study, unclassified) ; BIOL (Biological study) ; 
PROC (Process) 

(P/CAF (p300/CBP-assocd. factor); transcriptional 

coactivator P/CAF potentiation of TGF- . beta . /Smad signaling 

and mechanisms therein) 
IT Transcription factors 

RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study) ; PROC (Process) 

(Smad3; transcriptional coactivator P/CAF potentiation of 

TGF- . beta . / Smad signaling and mechanisms therein) 
IT Transcription factors 

RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study) ; PROC (Process) 

(p300; transcriptional coactivator P/CAF potentiation of 
TGF- . beta . / Smad signaling and mechanisms therein) 
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Smad -dependent stimulation of type I collagen gene 
expression in human skin fibroblasts by TGF-beta involves 
functional cooperation with p300/CBP transcriptional 
coactivators . 

Ghosh A K; Yuan W; Mori Y; Varga J 

Section of Rheumatology, University of Illinois at Chicago 
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AB Transforming growth factor-beta (TGF-beta) stimulation of Type I collagen 
gene (C0L1A2) transcription involves the Smad signal 
transduction pathway, .but the mechanisms of Smad-mediated 
transcriptional activation are not fully understood. We now demonstrate 
that the ubiquitous transcriptional coactivators p300 and 
CREB-binding protein (CBP) enhanced basal as well as TGF-beta- 
or Smad3- induced COL1A2 promoter activity, and stimulated the 
expression of endogenous Type I collagen. The adenoviral E1A oncoprotein 
abrogated stimulation of COL1A2 . . . and reduced the basal level of 
collagen gene expression. This effect was due to specific interaction of 
E1A with cellular p300/CBP because (a) a mutant form 
of E1A defective in p300 binding failed to abrogate stimulation, 
and (b) forced expression of p300/CBP restored the 

ability of TGF-beta to stimulate COL1A2 promoter activity in the presence 
of E1A. The effect of p300 on COL1A2 transcription 

appeared to be due, in part, to its intrinsic acetyltransf erase activity, 
as stimulation induced by a histone acetyltransf erase-def icient mutant 
p300 was substantially reduced. Transactivation of COL1A2 by 
p300 involved the Smad signaling pathway, as 

Smad4 -deficient cells failed to respond to p300, and stimulation 
was rescued by overexpression of Smad4 . Furthermore, minimal constructs 
containing only the Smad-binding CAGACA element of COL1A2 were 
transactivated by p300 in the presence of TGF-beta. These 
results indicate, for the first time, that the multifunctional 
p300/CBP coactivators play a major role in Smad 
-dependent TGF-beta stimulation of collagen gene expression in 
fibroblasts. Oncogene (2000) 19, 3546 - 3555 
CN 0 (Adenovirus E1A Proteins) ; 0 (DNA-Binding Proteins) ; 0 (ElA-associated 
p300 protein); 0 (Nuclear Proteins); 0 (Recombinant Fusion Proteins); 0 ( 
Smad3 protein) ; 0 (Smad4 protein) ; 0 (Trans -Activators) ; 0 
(Transforming Growth Factor beta) 
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AB ... vascular endothelium exposed to inflammatory stimuli both in 
vitro and in vivo. This inhibitory effect occurs at the level of 
transcription of the E- select in gene and is dependent on the 
action of Smad proteins, a class of intracellular signaling 
proteins involved in mediating the cellular effects of TGF-beta(l). 
Furthermore, we demonstrate that these Smad-mediated effects in 
endothelial cells result from a novel competitive interaction between 
Smad proteins activated by TGF-beta(l) and nuclear factor kappaB 
(NFkappaB) proteins activated by inflammatory stimuli {such as cytokines 
or bacterial lipopolysaccharide) that is mediated by the transcriptional 
coactivator cyclic AMP response element -binding protein (CREB) -binding 
protein (CBP) . Augmentation of the limited amount of CBP 

present in endothelial cells (via overexpression) or selective disruption 
of Smad-CBP interactions (via a dominant negative 

strategy) effectively antagonizes the ability of TGF-beta(l) to block 
proinflammatory E- select in expression. These data thus demonstrate a 

novel 

mechanism of interaction between TGF-beta (1) -regulated Smad 
proteins and NFkappaB proteins regulated by inflammatory stimuli in 
vascular endothelial cells. This type of signaling mechanism may play an. 

CN 0 (DNA-Binding Protein, Cyclic AMP -Responsive) ; 0 {DNA-Binding Proteins) ; 
0 (E-Selectin) ; 0 (Interleukin-1) ; 0 (NF-kappa B) ; 0 (Smad2 protein); 0 { 
Smad3 protein) ; 0 (Trans -Activators) ; 0 (Transforming Growth 
Factor beta) 
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Activation of transforming growth factor-beta (TGF-beta) and activin 
receptors leads to phosphorylation of Sma- and Mad-related protein 2 
(Smad2) and Smad3, which function as transcription 

factors to regulate gene expression. Smad7 is a regulatory protein which 

is able to inhibit TGF-beta and activin signalling in a negative -feedback 

loop, mediated by a direct regulation by Smad3 and Smad4 via a 

Smad-binding element (SBE) in the Smad7 promoter. Interestingly, 

we found that the Smad7 promoter was also regulated by nuclear factor 

kappaB (NF-kappaB) , a transcription factor which plays an 

important role in inflammation and the immune response. Expression of 

NF-kappaB p65 subunit was able to. . . TGF-beta- and 

activin- responsive 

promoters, since p65 also inhibited the 

f orkhead- activin- signal -transducer - 

2 -mediated activation of a Xenopus Mix. 2 promoter, as well as the 
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DOCUMENT TYPE: 
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AB 



Smad3- mediate^ activation of 3TP-lux which coj^gins PMA- responsive 
elements and^^plasminogen- activator- inhibito^B promoter. Activation of 
endogenous NF-kappaB by tumour necrosis factor-alpha (TNF-alpha) . 
cells. In human hepatoma HepG2 cells, TNF-alpha was able to inhibit 
TGF-beta- and activin-mediated transcriptional activation. Furthermore, 
overexpression of the transcription co-activator p300 

could abrogate the inhibitory effect of NF-kappaB on the Smad7 promoter. 
Taken together, these data have indicated a novel mode of crosstalk 
between the Smad and the NF-kappaB signalling cascades at the 
transcriptional level by competing for a limiting pool of 
transcription co-activators. 
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(TGF-beta) can induce the cyclin-dependent kinase inhibitors p21 
and pl5 in a variety of cell types. We have shown previously that 
Smad3 is required for the growth inhibitory activity of TGF-beta, 
whereas overexpression of Smads is not sufficient to activate 
the expression of p21 in HaCaT cells. These data suggest that an 
additional signaling pathway. . . pl5 induction by TGF-beta. We found 
that TGF-beta can regulate the MAPK pathway, leading to the increased 
transactivation ability of transcription factor Elk. 
Constitutively active components in the MAPK pathway activate p21 
expression, and inhibitors or dominant negative constructs for the. 
MAPK pathway significantly decrease p21 induction by TGF-beta. Both 
constitutively active MEK and inhibitors for MEK have no effect on 
Smad activity, including DNA binding, localization, and 
interaction with coactivator p300/CBP. These findings 
suggest that the MAPK pathway may be an independent pathway that is 
involved in p21 and pl5 induction. 
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c-Ski acts as a transcriptional co-repressor in 
transforming growth factor -beta signaling through 
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AB Smads are intracellular signaling mediators of the transforming 

growth factor-beta (TGF-beta) superfamily that regulates a wide variety 



of 



and 



biological processes. Among them, Smads 2 and 3 are activated 
specifically by TGF-beta. We identified c-Ski as a Smad2 interacting 
protein. c-Ski is the cellular homologue of the v-ski oncogene product 



has been shown to repress transcription by recruiting histone 
deacetylase (HDAC) . Smad2/3 interacts with c-Ski through its C-terminal 
MH2 domain in a TGF-beta -dependent manner. c-Ski contains two distinct 
Smad-binding sites with different binding properties. c-Ski 
strongly inhibits transactivation of various reporter genes by TGF-beta. 
c-Ski is incorporated in the Smad DNA binding complex, 
interferes with the interaction of Smad3 with a transcriptional 
co-activator, p300, and in turn recruits HDAC. c-Ski is thus a 
transcriptional co-repressor that links Smads to HDAC in 
TGF-beta signaling. 
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AB Smads form a recently identified family of proteins that mediate 

intracellular signaling of the transforming growth factor (TGF) -beta 
superfamily. Smads bind to DNA and act as transcriptional 
regulators . Smads interact with a variety of 

transcription factors, and the interaction is likely to determine 

the target specificity of gene induction. Smads also associate 

with transcriptional coactivators such as p300 and CBP 

. E1A, an adenoviral oncoprotein, inhibits TGF-beta-induced 

transactivation, and the ability of E1A to bind p300/CBP 

is required for the inhibition. Here we determined the Smad 

interaction domain (SID) in p300 and found that two adjacent 

regions are required for the interaction. One of the regions is the C/H3 

domain conserved between p300 and CBP, and the other 

is a nonconserved region. p300 mutants containing SID inhibit 



trans activat^Mi by TGF-beta in a dose-dependen^manner . E1A inhibits the 
interaction QBsmad3 with a p300 mutant that ^Btains 
SID but lacks the E1A binding domain. We founc^hat E1A interacts 
specifically with receptor-regulated Smads, suggesting a novel 
mechanism whereby E1A antagonizes TGF-beta signaling. 
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TI TGF-beta- induced phosphorylation of Smad3 regulates its 
interaction with coactivator p300/CREB-binding protein. 

AB Smads are intermediate effector proteins that transduce the 

, TGF-beta signal from the plasma membrane to the nucleus, where they 
participate in transactivation of downstream target genes. We have shown 
previously that coactivators p300/CREB-binding protein are 
involved in TGF-beta-mediated transactivation of two Cdk inhibitor genes, 
p21 and pl5 . Here we examined the possibility that Smads 
function to regulate transcription by directly interacting with 
p300/CREB-binding protein. We show that Smad3 can 
interact with a C- terminal fragment of p300 in a temporal and 
phosphorylation-dependent manner. TGF-beta-mediated phosphorylation of 
Smad3 potentiates the association between Smad3 and 
p300, likely because of an induced conformational change that 
removes the autoinhibitory interaction between the N- and C-terminal 
domains of Smad3 . Consistent with a role for p300 in 
the transcription regulation of multiple genes, overexpression 
of a Smad3 C-terminal fragment causes a general squelching 
effect on multiple TGF-beta-responsive reporter constructs. The 

adenoviral 

oncoprotein E1A can partially block Smad- dependent 
transcriptional activation by directly competing for binding to 
p300. Taken together, these findings define a new role for 
phosphorylation of Smad3 : in addition to facilitating complex 
formation with Smad4 and promoting nuclear translocation, the 
phosphorylation- induced conformational change of Smad3 modulates 
its interaction with coactivators, leading to transcriptional regulation. 
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r AB Smads regula^^ transcription of defined genes jwi 

response to SB-beta receptor activation, alt^Bgh the mechanisms of 
Smad-mediated transcription are not well underwood. We 
demonstrate that the TGF-beta- inducible Smad3 uses the tumor 
suppressor Smad4/DPC4 and CBP/p300 as transcriptional 
coactivators, which associate with Smad3 in response to 
TGF-beta. The association of CBP with Smad3 was 
localized to the carboxyl terminus of Smad3, which is required 
for transcriptional activation, and a defined segment in CBP. 
Furthermore, CBP/p300 stimulated both TGF-beta- and 
Smad- induced transcription in a Smad4/DPC4 -dependent 
fashion. Smad3 transactivation and TGF-beta- induced 
transcription were inhibited by expressing E1A, which interferes 
with CBP functions. The coactivator functions and physical 
interactions of Smad4 and CBP/p300 with Smad3 

allow a model for the induction of gene expression in response to 
TGF-beta. 
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TGF-beta and activin induce the phosphorylation and activation of Smad2 
and Smad3, but how these proteins stimulate gene 
transcription is poorly understood. We report that TGF-beta 
receptor phosphorylation of Smad3 promotes its interaction with 
the paralogous coactivators CBP and p300, whereas 
CBP/p300 binding to nonphosphorylated Smad3 or 

its oligomerization partner Smad4 is negatively regulated by Smad 
-intramolecular interactions. Furthermore, p300 and TGF-beta 
receptor-phosphorylated Smad3 synergistically augment 
transcriptional activation. Thus, CBP/p300 are 

important components of activin/TGF-beta signaling and may mediate the 
antioncogenic functions of Smad2 and Smad4 . 
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Smad proteins are novel transcriptional regulators 
mediating the signalling of the transforming growth factor-beta 
(TGF-beta) 

superfamily. Coactivators such as p300/CBP promote 
transactivation by various transcription factors through a 
direct interaction with them. Adenoviral oncoprotein E1A, which binds 
p300, was shown to inhibit the signalling of TGF-beta. These 
findings raise the possibility that p300 may be involved in 
TGF-beta signalling. RESULTS: We investigated whether p300 is 
involved in transactivation by Smads. p300 enhanced 
the Smad- induced transactivation of p3TP-Lux, a TGF-beta 
responsive reporter. E1A inhibited this enhancement, and the inhibition 
required its ability to bind p300/CBP. p300 
and Smad3 , as well as Smad2 , interacted in vivo in a 
ligand- dependent manner. The binding region in Smad3 was its 
C-terminal half that was previously shown to possess an intrinsic 
transactivation activity. The binding region in p300 was mapped 
to its C-terminal 678 amino acids. The minimal Smad2/3-interacting 
region, 

as well as the rest of the p300, inhibited the transactivation 
of p3TP-Lux in a dominant -negative fashion. CONCLUSION: p300 
interacted with Smad2 and Smad 3 in a ligand-dependent manner, 
and enhanced the transactivation by Smads. Our results present 
the molecular basis of the transactivation by Smad proteins. 
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involved in ^ducing gene transcription in revise to other 

agonists, exj^Bbsion vectors for dominant -neg^B/e Smad proteins 

were constructed. These plasmids were transiently cotransf ected with 

luciferase reporter genes and the effects of various agonists on reporter 

gene activity evaluated in NIH 3T3 cells. Dominant -negative Smad3 

, but not other dominant -negative Smads, reduced stimulation of 

the plasminogen activator inhibitor- 1 (PAI-1) and other gene promoters by 

phorbol ester, cAMP, and platelet-derived growth factor. . . . the 



CN 



promoter by TGF-beta or prostaglandin F2 alpha, and transactivation by 

c-Jun or JunB were not inhibited by dominant -negative Smad3, 

supporting the specificity of this mutant. These results suggest that 

Smad3, like CREB-binding protein (CBP) , may participate 

in transcriptional activation by multiple agonists. 
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Kato S; Masuhiro Y; Watanabe M; Kobayashi Y; 

Takeyama K I; Endoh H; Yanagisawa J 

The Institute of Molecular and Celluar Biosciences, The 
University of Tokyo, 1-1-1 Yayoi , Bunkyo-ku, Tokyo 
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General Review; (REVIEW) 
(REVIEW, ACADEMIC) 
English 

Priority Journals 
200009 

Entered STN: 20001005 

Last Updated on STN: 20001005 

Entered Medline: 20000927 



L4 ANSWER 13 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER : 
TITLE: 

AUTHOR (S) : 

CORPORATE SOURCE: 

SOURCE : 

American 



DOCUMENT TYPE: 
LANGUAGE : 
SUMMARY LANGUAGE: 



25 BIOSIS COPYRIGHT 2 002 BIOLOGICAL ABSTRACTS INC. 
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PREV200000403949 

Suppression of PPARgamma mediated bone marrow adipogenesis 

by NIK-mediated NF-kappaB signaling pathways. 

Suzawa, M. (1); Yanagisawa, J. (1); Takada, I. 

(1); Takeuchi, Y. ; Gotoh, Y. (1); Kato, S. (1) 

(1) University of Tokyo, Institute of Molecular and 

Cellular Biosciences, Tokyo Japan 

Journal of Bone and Mineral Research, (September, 20 00) 

Vol. 15, No. Suppl. 1, pp. S4 92. print. 

Meeting Info. : Twenty-Second Annual Meeting of the 

Society for Bone and Mineral Research Toronto, Ontario, 

Canada September 22-26, 2 000 American Society for Bone and 

Mineral Research 

. ISSN: 0884-0431. 

Conference 
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Yanagi Y; Masuhiro Y; Mori M; 
^kto S 

Department of Ophthalmology, UnTversity of Tokyo School of 
Medicine, 7-3-1 Hongo, Bunkyo-ku, Tokyo, 113-8655, Japan. 
BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS, (2 000 
Mar 16) 269 (2) 410-4. 
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1999240671 MEDLINE 
99240671 PubMed ID: 10224044 

Positive and negative modulation of vitamin D receptor 
function by transforming growth factor-beta signaling 
through smad proteins. 

Yanagi Y; Suzawa M; Kawabata M; Miyazono K; Yanagisawa 
J; Kato S 

Institute of Molecular and Cellular Biosciences, 

of Tokyo, Yayoi 1-1-1, Bunkyo-ku, Tokyo 113-0034, Japan. 
JOURNAL OF BIOLOGICAL CHEMISTRY, (1999 May 7) 274 (19) 
12971-4 . 
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1999340236 MEDLINE 
99340236 PubMed ID: 10409727 

Purification and identification of p68 RNA helicase acting 
as a transcriptional coactivator specific for the 
activation function 1 of human estrogen receptor alpha. 
Endoh H; Maruyama K; Masuhiro Y; Kobayashi Y; Goto M; Tai 
H; Yanagisawa J; Metzger D; Hashimoto S; 
Kato S 

Molecular Medicine Laboratories, Institute for Drug 
Discovery Research, Yamanouchi Pharmaceutical, Tsukuba, 
Ibaraki 305-8585, Japan. 

MOLECULAR AND CELLULAR BIOLOGY, (1999 Aug) 19 (8) 5363-72. 
Journal code: 8109087. ISSN: 0270-7306. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
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D signaling pathways on SMAD transcriptional 
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Yanagisawa J; Yanagi Y; Masuhir^^Y; Suzawa M; 
Watanabe M; Kashiwagi K; Toriyabe T; Kawabata M; Miyazono 
K; Kato S 

Institute of Molecular and Cellular Biosciences, 

of Tokyo, Yayoi, Bunkyo-ku, Tokyo 113-0032, Japan. 
SCIENCE, (1999 Feb 26) 283 (5406) 1317-21. 
Journal code: 0404511. ISSN: 0036-8075. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199903 

Entered STN : 19990326 

Last Updated on STN: 19990326 

Entered Medline: 19990312 



L4 ANSWER 18 OF 2 5 MEDLINE DUPLICATE 9 

ACCESSION NUMBER: 1999108079 MEDLINE 
DOCUMENT NUMBER: 99108079 PubMed ID: 9891040 

TITLE: Selective interaction of vitamin D receptor with 

transcriptional coactivators by a vitamin D analog. 

AUTHOR: Takeyama K; Masuhiro Y; Fuse H; Endoh H; Murayama A; 

Kitanaka S; Suzawa M; Yanagisawa J; Kato 
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AUTHOR (S) : Suzawa, M. (1); Yanagisawa, J. (1); Takeuchi, Y. ; 

Kodera, Y. (1); Takeyama, K. (1); Shibuya, H. ; Goto, Y. 

(1) ; Kato, S. (1) 

CORPORATE SOURCE: (1) Institute of Molecular and Cellular Bioscience, 

University of Tokyo, Bunkyo-ku, Tokyo Japan 

SOURCE: Journal of Bone and Mineral Research, (Sept., 1999) Vol. 

14, No. SUPPL. 1, pp. S212. 
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USA September 3 0 -October 4, 1999 American Society for Bone 
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Institute of Molecular and Cel 



I 



Yano T; Yoshikawa H; 
ar Biosciences, Faculty 



Medicine, University of Tokyo, Japan. 

BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS, {1998 
Apr 28) 245 (3) 900-5. 

Journal code: 0372516. ISSN : 0006-291X. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
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Priority Journals 
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1998135520 MEDLINE 
98135520 PubMed ID: 9486994 

Inactivating mutations in the 25-hydroxyvitamin D3 
lalpha-hydroxylase gene in patients with pseudovitamin 
D-deficiency rickets. 

Comment in: N Engl J Med. 1998 Mar 5 ; 338 (10) : 681-2 
Kitanaka S; Takeyama K; Murayama A; Sato T; Okumura K; 
Nogami M; Hasegawa Y; Niimi H; Yanagi sawa J; 
Tanaka T; Kato S 

Institute of Molecular and Cellular Biosciences, 
of Tokyo, Japan. 

NEW ENGLAND JOURNAL OF MEDICINE, (1998 Mar 5) 338 (10) 
653-61. 

Journal code: 0255562. ISSN: 0028-4793. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
199803 

Entered STN: 19980312 

Last Updated on STN: 1998 0312 

Entered Medline: 19980305 
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1999030961 MEDLINE 
99030961 PubMed ID: 9813111 

Role of p300, a transcriptional coactivator, in signalling 
of TGF-beta. 

Nishihara A; Hanai J I; Okamoto N; Yanagisawa J; 
Kato S; Miyazono K; Kawabata M 

Department of Biochemistry, The Cancer Institute, Japanese 
Foundation for Cancer Research (JFCR) , and Research for 

Future Program, Japan. 

GENES TO CELLS, (1998 Sep) 3 (9) 613-23. 

Journal code: 9607379. ISSN: 1356-9597. 

ENGLAND: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
199812 

Entered STN: 19990115 

Last Updated on STN: 19990115 

Entered Medline: 19981221 
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98354489 PubMed ID: 9690035 ^ 

The importance of 25-hydroxyvi^^in D3 1 alpha -hydroxylase 
gene in vitamin D-dependent ricrots. 
Kato S; Yanagisawa J; Murayama A; 
Kitanaka S; Takeyama K 

Institute of Molecular and Cellular Biosciences, 

of Tokyo, Japan., uskato@hongo.ecc.u-tokyo.ac.jp 

CURRENT OPINION IN NEPHROLOGY AND HYPERTENSION, (1998 Jul) 

7 (4) 377-83. Ref : 61 

Journal code: 9303753. ISSN: 1062-4821. 
United States 

Journal; Article,- (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
199811 

Entered STN : 19990106 
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Entered Medline: 19981106 
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1999069606 MEDLINE 
99069606 PubMed ID: 9852396 

Molecular mechanism of a cross-talk between estrogen and 

growth-factor signaling pathways. 

Kato S; Kitamoto T; Masuhiro Y; Yanagisawa 

J 

Institute of Molecular and Cellular Biosciences, 

of Tokyo, Tokyo, Japan., uskato@hongo.ecc.u-tokyo.ac.jp 
ONCOLOGY, (1998 Dec) 55 Suppl 1 5-10. Ref: 32 
Journal code: 0135054. ISSN: 0030-2414. 
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Journal; Article; (JOURNAL ARTICLE) 
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97442536 MEDLINE 
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2 5-Hydroxyvitamin D3 la lpha- hydroxylase and vitamin D 
synthesis . 

Takeyama K; Kitanaka S; Sato T; Kobori M; Yanagisawa 
J; Kato S 

Institute of Molecular and Cellular Biosciences, 

of Tokyo, Yayoi, Bunkyo-ku, Tokyo 113, Japan. 
SCIENCE, (1997 Sep 19) 277 (5333) 1827-30. 
Journal code: 0404511. ISSN : 0036-8075. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
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Institut de Genetique et de Biologie Moleculaire et 
Cellulaire, UMR 7104, Department of Transcriptional and 
Post -transcriptional Control of Gene Regulation, Communaute 
Urbaine de Strasbourg, France. 

JOURNAL OF BIOLOGICAL CHEMISTRY, {2002 Sep 6) 277 (36) 
32875-82 . 

Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
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CAPLUS COPYRIGHT 2003 ACS 
2 002:314068 CAPLUS 
137 :289416 

Molecular mechanism of regulation of nuclear receptor 
transcriptional activity 
Yanagisawa, Jun; Kato, Shigeaki 

Institute of Molecular and Cellular Biosciences, 
University of Tokyo, Japan 

Molecular Medicine (Tokyo, Japan) (2002), 39(3), 
254-262 

CODEN: MOLMEL; ISSN: 0918-6557 
Nakayama Shoten 
Journal; General Review 
Japanese 



L4 ANSWER 3 OF 8 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 

AUTHOR (S) : 



CORPORATE SOURCE: 
SOURCE : 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
REFERENCE COUNT: 



CAPLUS COPYRIGHT 2 0 03 ACS 
2002:262583 CAPLUS 
136:274403 

Molecular mechanisms underlying the action of 
environmental endocrine -disrupting chemicals 
Nawata, Hajime; Goto, Kiminobu; Morinaga, Hidetaka; 
Yanase, Toshihiko; Yanagisawa, Jun; 
Kato, Shigeaki; Nomura, Masatoshi; Okabe, 
Taijiro; Takayanagi, Ryoichi 
CREST, JST, Japan 

Environmental Sciences (Tokyo, Japan) (2002), 9(1), 
57-70 

CODEN: ESCIE6; ISSN: 0915-955X 
MYU K.K. 

Journal ; General Review 
English 
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Kato, Shigeaki; Yanagisawa, Jun 

Saitama Japan 

ASSIGNEE: Chugai Seiyaku Kabushiki Kaisha, Tokyo, Japan 
US 6268157 July 31, 2001 

Official Gazette of the United States Patent and Trademark 
Office Patents, (July 31, 2001) Vol. 1248, No. 5, pp. No 
Pagination, e-file. 
ISSN: 0098-1133. 
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Yanagisawa, Jun; Masuhiro, Yoshikazu; 
Kato, Shigeaki 

Molecular Cells Biology Laboratory, University of 
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Role of p300, a transcriptional coactivator, in signalling 
of TGF-beta. 
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Yanagisawa, Jun; Kato, Shigeaki; 
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(1) Dep. Biochem. , Cancer Inst., Japanese Found. Cancer 
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Japan 
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Article 
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Regulation of Smad signaling through a differential 
recruitment of coactivators and corepressors by ZEB 
proteins. 

Postigo Antonio A; Depp Jennifer L; Taylor Jennifer J; 
Kroll Kristen L 

Division of Molecular Oncology, Department of Internal 
Medicine and Department of Molecular Biology and 
Pharmacology, Washington University School of Medicine, St 
Louis, MO 63110, USA Corresponding author e-mail:. 
apostigo@im. wustl . edu 

EMBO JOURNAL, (2003 May 15) 22 (10) 2453-62. 
Journal code: 8208664. ISSN: 0261-4189. 
England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

IN- PROCESS; NON INDEXED ; Priority Journals 
Entered STN: 20030514 
Last Updated on STN: 20030514 
represses it. Here we report that these antagonistic effects by 
the ZEB proteins arise from the differential recruitment of 
transcriptional coactivators (p300 and P/CAF) and 
corepressors (CtBP) to the Smads. Thus, while. ZEB-l/deltaEFl 
binds to p3 00 and promotes the ' formation of a p300-Smad transcriptional 
complex, ZEB-2/SIP1 acts as a repressor. 
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Synthetic triterpenoids enhance transforming growth factor 
beta/Smad signaling. 

Suh, Nanjoo,- Roberts, Anita B.; Reffey, Stephanie Birkey; 
Miyazono, Kohei; Itoh, Susumu; ten Dijke, Peter; Heiss, 
Elke H.; Place, Andrew E. ; Risingsong, Renee; Williams, 
Charlotte R.; Honda, Tadashi; Gribble, Gordon W. ; Sporn, 
Michael B. (1) 

(1) Department of Pharmacology, Dartmouth Medical School, 
Hanover, NH, 03755, USA: michael.sporn@dartmouth.edu USA 
Cancer Research, (March 15 2 003) Vol. 63, No. 6, pp. 
1371-1376. print. 
ISSN: 0008-5472. 
Article 
English 



the effects of two new synthetic triterpenoids, 2-cyano-3 , 12 - 



dioxooleana-1, 9-dien-28-oic acid (CDDO) and its derivative, 

1- (2-cyano-3 , 12 -dioxooleana-1 , 9-dien-2 8-oyl) imidazole (CDDO-Im) , on 

transforming growth factor (TGF) -beta/Smad signaling. These 

agents, at nanomolar concentrations, increase the expression of 

TGF-beta-dependent genes, such as those for plasminogen activator 

inhibitor 1. . . regard. They prolong the activation of Smad2 induced 

by TGF-beta and markedly enhance the ability of Smad3 to activate a 

Smad binding element, CAGA-lucif erase . In transfection assays, 

they reverse the inhibitory effects of Smad7 . CDDO and CDDO-Im also 

enhance Smad signaling in the pathways of two other members of 

the TGF-beta superfamily, namely, activin and bone morphogenetic protein. 

Finally, these triterpenoids induce expression of the transcriptional 

coactivator p300-CBP-associated factor and synergize 

with TGF-beta in this regard. These are the first studies to report 

enhancement of Smad signaling by synthetic triterpenoids and 

should further their optimal use for applications in prevention or 

treatment of diseases in which. 



L9 ANSWER 3 OF 2 9 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



DUPLICATE 3 



AUTHOR : 



CORPORATE SOURCE: 



MEDLINE 
2002406906 MEDLINE 
22151107 PubMed ID: 12034730 

c-Jun associates with the oncoprotein Ski and suppresses 
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Nathalie; Lallemand Francois; Mauviel Alain; Atfi Azeddine 
INSERM U 4 82, Hopital Saint -Antoine, 184 Rue du Faubourg 
Saint -Antoine, 75571, Paris Cedex 12, France. 
JOURNAL OF BIOLOGICAL CHEMISTRY, (2 002 Aug 9) 2 77 (32) 
29094-100. 

Journal code: 2 98512 1R. ISSN: 0021-9258. 
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Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
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Entered Medline: 20020909 
The Smad proteins are key intracellular effectors of transforming growth 
factor-beta (TGF-beta) cytokines. The ability of Smads to 
modulate transcription results from a functional cooperativity with the 
coactivators p300/cAMP- response element -binding 

protein-binding protein (CBP) , or the corepressors TGIF and Ski. The 
c-Jun N- terminal kinase (JNK) pathway, another downstream target 
activated. 



SOURCE : 



PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



L9 ANSWER 4 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR : 

CORPORATE SOURCE: 

CONTRACT NUMBER: 
SOURCE : 

PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



2 9 MEDLINE DUPLICATE 4 

2002721269 MEDLINE 
22371567 PubMed ID: 12483531 
MdmX inhibits Smad transactivation . 

Kadakia Madhavi; Brown Thomas L; McGorry Molly M; Berberich 
Steven J 

Department of Biochemistry and Molecular Biology, Wright 
State University, Dayton, Ohio, USA. 
CA64430 (NCI) 

ONCOGENE, (2002 Dec 12) 21 (57) 8776-85. 

Journal code: 8711562. ISSN: 0950-9232. 

England: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
200301 
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Entered Medline: 20030123 
AB ... demonstrate that MdmX binds to p300 as well as Smad3 and Smad4 . 
Taken together, these results suggest that inhibition of Smad 
-induced transact ivat ion by MdmX occurs by altering Smad 
interaction with its coactivator p300. 
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Repression of Smad2 and Smad3 transactivating activity 
by association with a novel splice variant of 
CCAAT-binding factor C subunit 

Chen, Feifel; Ogawa, Kenji; Liu, Xubao; Stringfield, 
Teresa M.; Chen, Yan 

Department of Medical and Molecular Genetics and the 
Walther Oncology Center, Indiana University School of 
Medicine, Indianapolis, IN, 46202, USA 
Biochemical Journal (2002), 364 (2), 571-577 
CODEN: BIJOAK; ISSN: 0264-6021 
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Journal 
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Control of Smad7 stability by competition between 
acetylation and ubiquitination. 

Gronroos, Eva; Hellman, Ulf; Heldin, Carl-Henrik; Ericsson, 
Johan (1) 

(1) Ludwig Institute for Cancer Research, Husargatan 3, 
S-751 24, Box 595, Uppsala: johan.ericsson@licr.uu.se 
Sweden 

Molecular Cell, (September, 2002} Vol. 10, No. 3, pp. 
483-493. http://www.molecule.org/. print. 
ISSN: 1097-2765. 
Article 
English 

Smad proteins regulate gene expression in response to TGFbeta 
signaling. Here we present evidence that Smad7 interacts with the 
transcriptional coactivator p300, resulting in 

acetylation of Smad7 on two lysine residues in its N terminus. Acetylation 
or mutation of these lysine residues. 
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Antagonistic regulation of type I collagen gene expression 
by interf eron-gamma and transforming growth factor-beta: 
Integration at the level of p300/CBP transcriptional 
coactivators. 

Ghosh, Asish K. ; Yuan, Weihua,- Mori, Yasuji; Chen, Shu-jen,- 
Varga, John (1) 

(1) Section of Rheumatology, University of Illinois Chicago 



College of Medicine, 900 S. Ashland Ave., 1158 Molecular 
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IL, 60607: jvarga@uic.edu 
(April 6, 2001) Vol. 276, 



Biology Research Bldg., Chicago, 
USA 

Journal of Biological Chemistry, 
No. 14, pp. 11041-11048. print. 
ISSN: 0021-9258. 
Article 
English 
English 

have shown previously that in normal skin fibroblasts, TGF-beta 
positively regulates alpha2(I) procollagen gene (COL1A2) promoter activity 
through the cellular Smad signal transduction pathway. In 
contrast, IFN-gamma activates Statlalpha, down- regulates COL1A2 
transcription, and abrogates its stimulation induced by TGF-beta. The 
level. . . pathways mediating antagonistic collagen regulation is 
unknown. We now report that IFN-gamma abrogates TGF-beta- stimulated C0L1A2 
transcription in fibroblasts by inhibiting Smad activities. 
IFN-gamma appears to induce competition between activated Statlalpha and 
Smad3 for interaction with limiting amounts of cellular p300 
/CBP. Overexpression of p300 restored C0L1A2 stimulation by 
TGF-beta in the presence of IFN-gamma, and potentiated I FN -gamma -dependent 
positive transcriptional responses. In contrast to fibroblasts,. 
Jakl and consequently unable to activate Statlalpha-mediated responses, 
IFN-gamma failed to repress TGF-beta- induced transcription. These results 
indicate that as essential coactivators for both Smad3 and 
Statlalpha, nuclear p300/CBP integrate signals that positively 
or negatively regulate C0L1A2 transcription. The findings implicate a 
novel mechanism to account for antagonistic interaction of Smad 
and Jak-Stat pathways in regulation of target genes. In fibroblasts 
responding to cytokines with opposing effects on collagen transcription, 
the relative levels of cellular coactivators, and their 
interaction with regulated transcription factors, may govern the net 
effect. 
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c-Jun interacts with the corepressor TG- interacting factor 
(TGIF) to suppress Smad2 transcriptional activity. 
Pessah, Marcia; Prunier, Celine; Marais, Jacqueline; 
Ferrand, Nathalie; Mazars, Anne; Lallemand, Francois; 
Gauthier, Jean-Michel; Atfi, Azeddine (1) 
(1) Institut National de la Sante et de la Recherche 
Medicale U 4 82, Hopital Saint -Antoine, 184 Rue du Faubourg 
Saint -Antoine, 75571, Paris Cedex 12: atfi@adr.st- 
antoine . inserm . f r France 

Proceedings of the National Academy of Sciences of the 
United States of America, (May 22, 2001) Vol. 98, No. 11, 
pp. 6198-6203. print. 
ISSN: 0027-8424. 
Article 
English 
English 

The Sma and Mad related (Smad) family proteins are critical 
mediators of the transforming growth factor-beta (TGF-beta) superfamily 
signaling. After TGF-beta-mediated phosphorylation and association with 
Smad4, . . . association of Smad2 with the nuclear transcriptional 
corepressor TG-interacting factor (TGIF) , thereby interfering with the 
assembly of Smad2 and the coactivator p300 in response 

to TGF-beta signaling. Interestingly, c-Jun directly binds to the nuclear 
transcriptional corepressor TGIF and is required for TGIF-mediated. 
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Ligand- dependent degradation of Smad3 by a ubiquitin ligase 
complex of ROC1 and associated proteins . 

Fukuchi, Minoru; Imamura, Takeshi; Chiba, Tomoki; Ebisawa, 
Takanori; Kawabata, Masahiro; Tanaka, Keiji; Miyazono, 
Kohei (1) 

(!) Department of Biochemistry, Research for the Future 
Program, Cancer Institute of Japanese Foundation for Cancer 
Research, Japan Society for the Promotion of Science, 
1-37-1 Kami-ikebukuro, Toshima-ku, Tokyo, 170-8455; 
miyazono-ind@umin.ac.jp Japan 

Molecular Biology of the Cell, (May, 2001) Vol. 12, No. 5, 
pp. 143'1-1443. print. 
ISSN: 1059-1524. 
Article 
English 
English 

Smads are signal mediators for the members of the transforming 
growth factor-beta (TGF-beta) superfamily. Upon phosphorylation by the 
TGF-beta receptors, Smad3 translocates into the nucleus, recruits 
transcriptional coactivators and corepressors , and regulates 
transcription of target genes. Here, we show that Smad3 activated by 
TGF-beta is degraded by the. . . complex ROCl-SCFFbwla consisting of 
R0C1, Skpl, Cullinl, and Fbwla (also termed betaTrCPl) induces 
ubiquitination of Smad3 . Recruitment of a transcriptional 
coactivator, p300, to nuclear Smad3 facilitates the 
interaction with the E3 ligase complex and triggers the degradation 
process of Smad3 . Smad3 bound. 
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SMIF, a novel Smad4 -interacting protein acts as a crucial 
transcriptional co-activator in TGF-beta signalling. 
Bai, Renyuan (1); Ouyang, Tao (1); Hammerschmidt , Mathias; 
Saenger, Jana (1) ; Koester, Christina; Hahn, Stephan A. ; 
Peschel, Christian (1); Duyster, Justus (1) 
(1) Department of Internal Medicine III, Technical 
University of Munich, Munich Germany 

Blood, (November 16, 2 001) Vol. 98, No. 11 Part 1, pp. 
284a. http://www.bloodjournal.org/. print. 

Meeting Info. : 43rd Annual Meeting of the American Society 
of Hematology, Part 1 Orlando, Florida, USA December 07-11, 
2001 

ISSN: 0006-4971. 
Conference 
English 

TGF-beta superfamily proteins regulate diverse cellular responses 
including cell growth and differentiation, and carry decisive functions in 
tumour suppression. Hereby Smad proteins play a central role in 
transducing signals from receptors to the nucleus. Upon TGF-beta 
stimulation, the receptor-associated Smads (R-Smads) 

are phosphorylated and form a complex with the common mediator Smad4/DPC4. 
The complex then translocates to the nucleus where it. . . activate 
transcription together with co- factors. Here we report the cloning and 
characterization of a novel, ubiquitously expressed specific 
Smad4- interacting transcriptional coactivator, SMIF 

(Smad4 -interacting transcription factor) . We cloned the human and murine 
cDNA of SMIF and identified homologues in zerbrafish and Drosophila. SMIF 
forms a complex with Smad4 but not with others Smad proteins and 
translocates to the nucleus in TGFbeta/BMP4 -inducible and Smad4 -dependent 
manner, revealed by Immunofluorescence and cellular fractionation studies. 



DOCUMENT TYPE: 
LANGUAGE : 
AB. 



We demonstrate, . . endogenous SMIF with Smad4 . SMIF possesses strong 
intrinsic TGFbeta- inducible transcriptional activity, which depends on 
Smad4 in mammalian cells and requires p300/CBP. The interacting 
sequence of Smad4 with SMIF was mapped to the C-terminus of the linker 
region of Smad4 . A point . 
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Signaling crosstalk underlying synergistic induction of 
astrocyte differentiation by BMPs and IL-6 family of 
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Taga T 

Department of Cell Fate Modulation, Institute 
Embryology and Genetics, Kumamoto University, 
FEBS LETTERS, (2001 Feb 2) 489 (2-3) 139-43. 
Journal code: 0155157. ISSN: 0014-5793. 
Netherlands 

Journal; Article; (JOURNAL ARTICLE) 
English 
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Entered Medline: 20010315 
differentiation from neuroepithelial cells as assessed by 
expression of glial fibrillary acidic protein (GFAP) . In this synergistic 
action, transcription factors, Smads and STAT 3 (for signal 
transducer and activator of transcription 3) activated by respective group 
of cytokines, as well as a transcriptional coactivator 
p300 were essential. Taken together with our previous finding 
that the synergistic astrocyte induction by BMP2 and LIF is attributed to. 
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Transforming growth factor-beta 1 inhibition of macrophage 
activation is mediated via Smad3 . 

Werner F; Jain M K; Feinberg M W; Sibinga N E; Pellacani A; 
Wiesel P; Chin M T; Topper J N; Perrella M A; Lee M E 
Program of Developmental Cardiovascular Biology, Harvard 
Medical School, Brigham and Women's Hospital, Boston, 
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residue required for DNA binding in the MH-1 of Smad3 (R74A) 
resulted in the loss of inhibition. Transient overexpression of 
p300, an interactor of the Smad MH-2 domain, partially 

alleviated the inhibition by TGF-betal/Smad3 , suggesting that inhibition 
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of gene expression may be due to increased competition for limiting 
amounts of this coactivator. Our results have implications for 
the understanding of gene • suppression by TGF-betal and for the regulation 
of activated macrophages by. 
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The MSG1 non-DNA-binding transactivator binds to the 
P300/CBP coactivators, enhancing their 
functional link to the Smad transcription 
factors . 

Yahata T; de Caestecker. M P; Lechleider R J; Andriole S; 
Roberts A B; Isselbacher K J; Shioda T 

Laboratory of Tumor Biology, Massachusetts General Hospital 
Cancer Center, Massachusetts General. Hospital-East, 
Charlestown, Massachusetts 02129, USA. 
R01 CA82230 (NCI) 
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The MSG1 non-DNA-binding transactivator binds to the p300/CBP 
coactivators, enhancing their functional link to the Smad 
transcription factors . 

hetero-oligomerization. However, the mechanism of this MSG1 
effect has been unknown. We now show that MSG1 directly binds to the 
p300/cAMP- response element -binding protein-binding protein (CBP) 
transcriptional coactivators, which in turn bind to the 
Smads, and enhances Smad-mediated transcription in a 
manner dependent on p300/CBP. The C-terminal transactivating 
domain of MSG1 is required for binding to p300/CBP and enhancement of 
Smad-mediated transcription; the viral VP16 . . . MSG1 to p300/CBP and 
enhancement of Smad-mediated transcription by MSG1. These results 
indicate that MSG1 interacts with both the DNA-binding Smad 
proteins and the p300/CBP coactivators through its N- 

and C-terminal regions, respectively, and enhances the functional link 
between Smads and p300/CBP. 
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Smad -dependent stimulation of type I collagen gene expression in 
human skin fibroblasts by TGF-beta involves functional cooperation with 
p300/CBP transcriptional coactivators. 

COL1A2 were transactivated by p300 in the presence of TGF-beta. 
These results indicate, for the first time, that the multifunctional 
p300/CBP coactivators play a major role in Smad 
-dependent TGF-beta stimulation of collagen gene expression in 
fibroblasts. Oncogene (2000) 19, 3546 - 3555 
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A novel Smad nuclear interacting protein, SNIP1, suppresses 
p300-dependent TGF-beta signal transduction. 
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Jennifer; Huff, Carla; de Caestecker, Mark P.; Parks, W. 
Tony; Meng, Xianwang; Lechl eider, Robert J. ; Wang, Tongwen,- 
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(1) Laboratory of Molecular Genetics, National Institute of 
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1605-1616. print. 
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Article 
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growth factor-beta superfamily play critical roles in controlling 
cell growth and differentiation. Effects of TGF-beta family ligands are 
mediated by Smad proteins. To understand the mechanism of 
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DOCUMENT TYPE: 
LANGUAGE : 
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Smad function, we sought to identify novel interactors of 

Smads by use of a yeast two-hybrid system. A 3 96 -amino acid 

nuclear protein termed SNIP1 was cloned and shown to harbor. . . well 

as in mammalian over expression systems. However, the amino terminus of 

SNIP1 harbors binding sites for both Smad4 and the coactivator 

CBP/p300. Interaction between endogenous levels of SNIP1 and 

Smad4 or CBP/p300 is detected in NMuMg cells as well as in 

vitro. Overexpression of full-length SNIP1 or its amino terminus is 

sufficient to inhibit multiple gene responses to TGF-beta and CBP/ 

p300, as well as the formation of a Smad4/p300 complex. 

Studies in Xenopus laevis further suggest that SNIP1 plays a role in 

regulating dorsomedial mesoderm formation by the TGF-beta family member 

nodal. Thus, SNIP1 is a nuclear inhibitor of CBP/p300 and its 

level of expression in specific cell types has important physiological 

consequences by setting a threshold for TGF-beta- induced transcriptional 

activation involving CBP/p300. 
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AB A review with 21 refs., on mechanism of LIF and BMP2 signal transduction; 
synergism between LIF and BMP2 in astrocyte differentiation induction- 
transcription factors STAT 3 and Smad in LIF and BMP2 synergism; 
transcriptional coactivator p300 -mediated STAT 3 and 
Smad complex formation; and biol . significances of signal 
crosstalk between LIF and BMP2 . 
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AB ... . inhibit TGF-.beta. and activin signalling in a negative -feedback 
loop, mediated by a direct regulation by Smad3 and Smad4 via a 
Smad-binding element (SBE) in the Smad7 promoter. Interestingly, 
we found that the Smad7 promoter was also regulated by nuclear factor 
. kappa. B. . . In human hepatoma HepG2 cells, TNF-. alpha, was able to 
inhibit TGF-.beta.- and activin-mediated transcriptional activation. 
Furthermore, overexpression of the transcription coactivator 
p300 could abrogate the inhibitory effect of NF- . kappa. B on the 
Smad7 promoter. Taken together, these data have indicated a novel mode of 



crosstalk between the Smad and the NF-.kappa.B signalling 

cascades at the transcriptional level by competing for a limiting pool of 

transcription co-activators. 
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The MEK pathway is required for stimulation of 
p21 (WAF1/CIP1) by transforming growth factor-beta. 
Hu P P; Shen X; Huang D; Liu Y; Counter C; Wang X F 
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MAPK pathway significantly decrease p21 induction by TGF-beta. 
Both constitutively active MEK and inhibitors for MEK have no effect on 
Smad activity, including DNA binding, localization, and 
interaction with coactivator p300/CBP. These findings 
suggest that the MAPK pathway may be an .independent pathway that is 
involved in p21 and pl5 induction. 
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E1A inhibits transforming growth factor-beta signaling 
through binding to Smad proteins . 
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interact with a variety of transcription factors, and the 
interaction is likely to determine the target specificity of gene 
induction. Smads also associate with transcriptional 
coactivators such as p300 and CBP. E1A, an adenoviral 

oncoprotein, inhibits TGF-beta -induced transactivation, and the ability of 
E1A to bind p3 0 0/CBP is required for. 
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Signal transduction of TGF-.beta. superfamily by Smads 
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LANGUAGE : Japanese 

AB A review, with 46 refs., on action and the role of receptors, structure 
and function of Smad, SARA (Smad anchor for receptor 
activation) recruiting R-Smad (receptor-regulated Smad 
) , activation of R-Smad and movement after that, role of 
Smad in cell nucleus, i.e. (a) direct binding to DNA, (b) binding 
to other transcription factors, e.g. FASTI (forkhead activin signal 
transducer 1), AP-1 ( Jun/Fos) complex, ATF-2 (CRE-BP-1) , Evi-1, 
transcription repressors, etc., and (c) interaction with transcription 
coactivators or corepressors , e.g. p300/CBP, TGIF, MSG1, 
etc., and cross-talk among signal transduction pathways. 
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Synergistic signaling in fetal brain by STAT3-Smadl complex 
bridged by p300. 

Nakashima, Kinichi; Yanagisawa, Makoto; Arakawa, Hirokazu; 
Kimura, Naoki; Hisatsune, Tatsuhiro; Kawabata, Masahiro; 
Miyazono, Kohei; Taga, Tetsuya (1) 
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Science (Washington D C) , (April 16, 1999) Vol. 284, No. 
5413, pp. 479-482. 
ISSN: 0036-8075. 
Article 
English 
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BMP2 (bone morphogenetic protein-2) signal through different 
receptors and transcription factors, namely STATs (signal transducers and 
activators of transcription) and Smads . LIF and BMP2 were found 
to act in synergy on primary fetal neural progenitor cells to induce 
astrocytes. The transcriptional coactivator p300 

interacts physically with STAT 3 at its amino terminus in a cytokine 
stimulation-independent manner, and with Smadl at its carboxyl terminus in 
a cytokine stimulation-dependent manner. The formation of a complex 
between STAT3,and Smadl, bridged by p300, is involved in the 
cooperative signaling of LIF and BMP2 and the subsequent induction of 
astrocytes from neural progenitors. 
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mkawabat - ind@umin . u - tokyo .ac.jp 

ANNALS OF THE NEW YORK ACADEMY OF SCIENCES, (1999) 886 
73-82. Ref: 32 

Journal code: 7506858. ISSN: 0077-8923. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 



LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



English 

Priority Journals 
200002 

Entered STN: 2 0000314 
Last Updated on STN : 2 0000314 
Entered Medline: 20000229 
ligand stimulation. Both homo -oligomers and hetero-oligomers 
directly bind to DNA, suggesting that the signaling pathway of Smads may 
be multiplex. Smads 2 and 3 associate with transcriptional 
coactivators such as p300 in a ligand -dependent manner, 
p300 enhances transact ivation by TGF-beta, suggesting that 
coactivators link Smads to the basal transcriptional 

machinery. A missense mutation of Smad2 identified in colorectal and lung 
cancers was introduced to Smad3 .... 
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A Smad transcriptional corepressor. 

Wotton, David; Lo, Roger S . ,- Lee, Susan; Massague, Joan (1) 
(1) Cell Biology Program, Howard Hughes Medical Institute, 
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USA 

Cell, (April 2, 1999) Vol. 97, No. 1, pp. 29-39. 
ISSN: 0092-8674. 
Article 
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and association with Smad4, Smad2 moves into the nucleus, binds to 
target promoters in association with DNA-binding cof actors, and recruits 
coactivators such as p300/CBP to activate transcription. 

We identified the. homeodomain protein TGIF as a Smad2 -binding protein and 
a repressor of transcription. A TGFbeta-activated Smad complex 
can recruit TGIF and histone deacetylases (HDACs) to a Smad 
target promoter, repressing transcription. Thus, upon entering the 
nucleus, a Smad2-Smad4 complex may interact with coactivators, 
forming a transcriptional activation complex, or with TGIF and HDACs, 
forming a transcriptional repressor complex. Formation of one of these two 
mutually exclusive complexes is determined by the relative levels of 
Smad corepressors and coactivators within the cell. 
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are transforming growth factor beta (TGF-beta) receptor 
substrates and mediators of TGF-beta transcriptional responses. Here we 
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provide evidence that the coactivators p300 and CBP 

interact with Smads 1 through 4 . The biological relevance of 

this interaction is shown in vivo by overexpression of the adenovirus E1A 

protein. 
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TGF-beta- induced phosphorylation of Smad3 regulates its 
interaction with coactivator p300/CREB-binding protein. 
Shen, Xing; Hu, Patrick Pei-Chih; Liberati, Nicole T. ; 
Datto, Michael B.; Frederick, Joshua P.; Wang, Xiao-Fan (1) 
(1) Dep. Pharmacology and Cancer Biol., Duke Univ. Med. 
Center, Durham, NC 27710 USA 

Molecular Biology of the Cell, (Dec, 1998) Vol. 9, No. 12, 
pp. 3309-3319. 
ISSN: 1059-1524. 
Article 
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Smads are intermediate effector proteins that transduce the 
TGF-beta signal from the plasma membrane to the nucleus, where they 
participate in transactivation of downstream target genes. We have shown 
previously that coactivators p300/CREB-binding protein 
are involved in TGF-beta-mediated transactivation of two Cdk inhibitor 
genes, p21 and pl5. Here we examined the possibility that Smads 
function to regulate transcription by directly interacting with 
p300/CREB-binding protein. We show that Smad3 can interact with a 
C- terminal fragment of p300 in a temporal and 

phosphorylat ion-dependent manner. TGF-beta-mediated phosphorylation of 

Smad3 potentiates the association between Smad3 and p300, likely 

because of an induced conformational change that removes the 

autoinhibitory interaction between the N- and C-terminal domains of Smad3 . 

Consistent with a role for p300 in the transcription regulation 

of multiple genes, overexpression of a Smad3 C-terminal fragment causes a 

general squelching effect on multiple TGF-beta-responsive reporter 

constructs. The adenoviral oncoprotein E1A can partially block 

Smad- dependent transcriptional activation by directly competing 

for binding to p300. Taken together, these findings define a new 

role for phosphorylation of Smad3 : in addition to facilitating complex 

formation with Smad4 and promoting nuclear translocation, the 

phosphorylation- induced conformational change of Smad3 modulates its 

interaction with coactivators, leading to transcriptional 

regulation. 
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Smads regulate transcription of defined genes in response to 
TGF-beta receptor activation, although the mechanisms of Smad 
-mediated transcription are not well understood. We demonstrate that the 



m 



TGF -bet a- inducible Smad3 uses the tumor suppressor Smad4/DPC4 and CBP/ 
p300 as transcriptional coactivators, which associate 

with Smad3 in response to TGF-beta. The association of CBP with Smad3 was 
localized to the carboxyl terminus of Smad3 , which is required for 
transcriptional activation, and a defined segment in CBP. Furthermore, 
CBP/p300 stimulated both TGF-beta- and Smad- induced 

transcription in a Smad4/DPC4 -dependent fashion. Smad3 transactivation and 
TGF-beta- induced transcription were inhibited by expressing EIA, which 
interferes with CBP functions. The coactivator functions and 
physical interactions of Smad4 and CBP/p300 with Smad3 allow a. 
model for the induction of gene expression in response to TGF-beta. 
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TGF-beta-stimulated cooperation of smad proteins with the 
coactivators CBP/p300. 

stimulate gene transcription is poorly understood. We report 
that TGF-beta receptor phosphorylation of Smad3 promotes its interaction 
with the paralogous coactivators CBP and p300, whereas 
CBP/p300 binding to nonphosphorylated Smad3 or its 
oligomerization partner Smad4 is negatively regulated by Smad 
-intramolecular interactions. Furthermore, p300 and TGF-beta 
receptor-phosphorylated Smad3 synergistically augment transcriptional 
activation. Thus, CBP/p3 00 are important components of activin/TGF-beta 
signaling and. 
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Role of p300, a transcriptional coactivator, in signalling 
of TGF-beta. 
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AB Background: Smad proteins are novel transcriptional regulators 

mediating the signalling of the transforming growth factor-beta (TGF-beta) 
superfamily. Coactivators such as p300/CBP promote 
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transactivation by various transcription factors through a direct 

interaction with them. Adenoviral oncoprotein E1A, which binds 

p300, was shown to inhibit the signalling of TGF-beta. These 

findings raise the possibility that p300 may be involved in 

TGF-beta signalling. Results: We investigated whether p300 is 

involved in transactivation by Smads . p300 enhanced 

the Smad-induced transactivation of p3TP-Lux, a TGF-beta 

responsive reporter. E1A inhibited this enhancement, and the inhibition 

required its ability to bind p300/CBP. p300 and Smad3, 

as well as Smad2, interacted in vivo in a ligand- dependent manner. The 

binding region in Smad3 was its C-terminal half that was previously shown 

to possess an intrinsic transactivation activity. The binding region in 

p300 was mapped to its C-terminal 678 amino acids. The minimal 

Smad2/3 -interacting region, as well as the rest of the p300, 

inhibited the transactivation of p3TP-Lux in a dominant -negative fashion. 

Conclusion: p300 interacted with Smad2 and Smad3 in a 

ligand-dependent manner, and enhanced the transactivation by Smads. 

. Our results present the molecular basis of the transactivation by 

Smad proteins . 
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AB. . . the effects of two new synthetic triterpenoids , 2 -cyano-3 , 12 - 
dioxooleana-1, 9-dien-28-oic acid (CDDO) and its derivative, 
1- {2-cyano-3 , 12 -dioxooleana- 1 , 9-dien-28-oyl) imidazole (CDDO-Im) , on 
transforming growth factor <TGF) -beta/Smad signaling. These 
agents, at nanomolar concentrations, increase the expression of 
TGF -beta -dependent genes, such as those for plasminogen activator 
inhibitor l. . . regard. They prolong the activation of Smad2 induced 
by TGF-beta and markedly enhance the ability of Smad3 to activate a 
Smad binding element, CAGA-lucif erase . In transfection 
assays, they reverse the inhibitory effects of Smad7 . CDDO and 
CDDO-Im also enhance Smad signaling in the pathways of two other 
members of the TGF-beta superfamily, namely, activin and bone 
morphogenetic protein. Finally, these triterpenoids induce expression of 
the transcriptional coactivator p300-CBP-associated factor and 
synergize with TGF-beta in this regard. These are the first studies to 
report enhancement of Smad signaling by synthetic triterpenoids 
and should further their optimal use for applications in prevention or 
treatment of diseases in which. 



LI 2 ANSWER 2 OF 4 MEDLINE DUPLICATE 2 

ACCESSION NUMBER: 2003118670 IN- PROCESS 

DOCUMENT NUMBER: 22519463 PubMed ID: 12631740 

TITLE : Mechanism of a Transcriptional Cross Talk between 

Transforming Growth Factor-beta- regulated Smad3 and Smad4 
Proteins and Orphan Nuclear Receptor Hepatocyte Nuclear 
Factor-4. 

Chou Wan-Chin; Prokova Vassiliki; Shiraishi Keiko; Valcourt 
Ulrich; Moustakas Aristidis; Hadzopoulou-Cladaras 
Margarita; Zannis Vassilis I; Kardassis Dimitris 
Department of Basic Sciences, University of Crete Medical 
School and Institute of Molecular Biology and 
Biotechnology, Foundation of Research and Technology of 
Hellas, Heraklion GR-71110, Greece. 

MOLECULAR BIOLOGY OF THE CELL, (2003 Mar) 14 (3) 1279-94. 
Journal code: 9201390. ISSN: 1059-1524. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

IN- PROCESS; NONINDEXED; Priority Journals 
Entered STN : 20030313 
Last Updated on STN: 20030313 
the specific promoter context and did not require an intact 
beta-hairpin/DNA binding domain of the Smads . Using glutathione 
S-transf erase interaction assays, we established that two 
regions of HNF-4, the N-terminal activation function 1 (AF-1) domain (aa 
1-24) and the C-terminal F. . . proteins via the AF-1 and the adjacent 
DNA binding domain, whereas a single tyrosine to alanine substitution in 
AF-1 abolished coactivation by Smads. The findings 

suggest that the transcriptional cross talk between the TGFbeta-regulated 
Smads and HNF-4 is mediated by specific functional domains. 
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AB. . . TGF-beta superfamily proteins regulate diverse cellular responses 

including cell growth and differentiation, and carry decisive functions in 
tumour suppression. Hereby Smad proteins play a central role in 
transducing signals from receptors to the nucleus. Upon TGF-beta 
stimulation, the receptor-associated Smads (R-Smads) 

are phosphorylated and form a complex with the common mediator Smad4/DPC4. 
The complex then translocates to the nucleus where it. . . activate 
transcription together with co-factors. Here we report the cloning and 
characterization of a novel, ubiquitously expressed specific 
Smad4- interacting transcriptional coactivator, SMIF 

(Smad4 -interacting transcription factor) . We cloned the human and murine 
cDNA of SMIF and .identified homologues in zerbrafish and Drosophila. SMIF 
forms a complex with Smad4 but not with others Smad proteins and 
translocates to the nucleus in TGFbeta/BMP4- inducible and Smad4- dependent 
manner, revealed by Immunofluorescence and cellular fractionation studies. 
We demonstrate. . . in this region abolished binding to SMIF in vitro 
and in vivo. This construct lost transcriptional activity in Gal4 
transcription assay and is impaired in activating the ARE- lux 
lucif erase construct. Overexpression of wildtype SMIF enhances, while a 
dominant -negative SMIF construct lacking 



L12 ANSWER 4 OF - 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 

AUTHOR : 

CORPORATE SOURCE: 



CONTRACT NUMBER: 

HL03274 (NHLBI) 
HL03747 (NHLBI) 
+ 

SOURCE : 



DUPLICATE 3 



MEDLINE 
2001082674 MEDLINE 
20538397 PubMed ID: 10973958 

Transforming growth factor-beta 1 inhibition of macrophage 
activation is mediated via Smad3 . 

Werner F; Jain M K; Feinberg M W; Sibinga N E; Pellacani A; 
Wiesel P; Chin M T; Topper J N; Perrella M A; Lee M E 
Program of Developmental Cardiovascular Biology, Harvard 
Medical School, Brigham and Women's Hospital, Boston, 
Massachusetts 02115, USA. 
HL03194 (NHLBI) 



(2000 Nov 24) 275 (47) 



JOURNAL OF BIOLOGICAL CHEMISTRY, 
36653-8 . 

Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200101 

Entered STN: 20010322 
Last Updated on STN: 20010322 
Entered Medline: 20010108 
to inhibit expression of markers of macrophage activation 
(inducible nitric-oxide synthase and matrix metalloproteinase-12 ) 
following lipopolysaccharide treatment in gene reporter assays. 
Transient and constitutive overexpression of a dominant negative Smad3 
opposed the inhibitory effect of TGF-betal. Domain swapping experiments 
suggest that. . . in the MH-1 of Smad3 (R74A) resulted in the loss of 
inhibition. Transient overexpression of p300, an interactor of the 
Smad MH-2 domain, partially alleviated the inhibition by 

TGF-betal/Smad3, suggesting that inhibition of gene expression may be due 
to increased competition for limiting amounts of this coactivator 

Our results have implications for the understanding of gene suppression 
by TGF-betal and for the regulation of activated macrophages by. 
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the effects of two new synthetic 
dioxooleana-1, 9-dien-28-oic acid (CDDO) 

1- (2-cyano-3, 12 -dioxooleana-1 , 9-dien-28 -oyl) imidazole (CDDO-Im) 
transforming growth factor (TGF) -beta/ Smad signaling. These 
agents, at nanomolar concentrations, increase the expression of 
TGF-beta-dependent genes, such as those for plasminogen activator 
inhibitor 1. , . regard. They prolong the activation of Smad2 induced 
by TGF-beta and markedly enhance the ability of Smad3 to activate a 
Smad binding element, CAGA-lucif erase . In transfection assays, 
they reverse the inhibitory effects of Smad7 . CDDO and CDDO-Im also 
enhance Smad signaling in the pathways of two other members of 
the TGF-beta superf amily, namely, activin and bone morphogenetic protein. 
Finally, these triterpenoids induce expression of the transcriptional 
coactivator p300-CBP-associated factor and synergize 
with TGF-beta in this regard. These are the first studies to report 
enhancement of Smad signaling by synthetic triterpenoids and 
should further their optimal use for applications in prevention or . 
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. have examined nuclear convergence of these signalling pathways at 
the level of transcriptional complex formation. Biotinylated 
oligonucleotides encoding a consensus Smad binding element 
(SBE) , or a cyclic AMP response element (CRE) , were mixed with cell 
extracts from murine embryonic palate mesenchymal. . . TGFbeta 
treatment of MEPM cells increased the levels of phosphorylated Smad2 , 
phosphorylated cAMP response element binding protein (CREB) , and the 
coactivator, CREB binding protein (CBP) , that were part 
of a complex bound to the SBE. Treatment of cells with forskolin, a 
stimulator of adenylate cyclase, increased the amount of phosphorylated 
CREB and CBP, but not the amount of phosphorylated Smad2 bound 
in a complex to the SBE. Additionally, the presence of the co-repressors, . 

increased in response to either TGFbeta or forskolin. These results 
demonstrate that phosphorylated CREB forms a complex with the co-activator 
CBP, phosphorylated Smad2 and the co-repressors c-Ski and SnoN on 
a consensus SBE. This suggests cooperative regulation of genes with 
SBE-containing. 
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The Smad proteins are key intracellular effectors of transforming growth 
factor-beta (TGF-beta) cytokines. The ability of Smads to 
modulate transcription results from a functional cooperativity with the 
coactivators p300/cAMP-respdnse element -binding protein-binding 
protein (CBP), or the corepressors TGIF and Ski. The c-Jun 
N- terminal kinase (JNK) pathway, another downstream target activated by 
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have shown previously that in normal skin fibroblasts, TGF-beta 
positively regulates alpha2(I) procollagen gene (COL1A2) promoter activity 
through the cellular Smad signal transduction pathway. In 
contrast, IFN-gamma activates Statlalpha, down- regulates COL1A2 
transcription, and abrogates its stimulation induced by TGF-beta. The 
level. . . pathways mediating antagonistic collagen regulation is 
unknown. We now report that IFN-gamma abrogates TGF-beta-stimulated COL1A2 
transcription in fibroblasts by inhibiting Smad activities. 
IFN-gamma appears to induce competition between activated Statlalpha and 
Smad3 for interaction with limiting amounts of cellular p3 00/CBP 
. Overexpression of p300 restored COL1A2 stimulation by TGF-beta in the 
presence of IFN-gamma, and potentiated IFN-gamma -dependent positive 
transcriptional responses. In. . . Jakl and consequently unable to 
activate Statlalpha-mediated responses, IFN-gamma failed to repress 
TGF-beta-induced transcription. These results indicate that as essential 
coactivators for both Smad3 and Statlalpha, nuclear p3 00/ 
CBP integrate signals that positively or negatively regulate 
C0L1A2 transcription. The findings implicate a novel mechanism to account 
for antagonistic interaction of Smad and Jak-Stat pathways in 
regulation of target genes. In fibroblasts responding to cytokines with 
opposing effects on collagen transcription, the relative levels of 
cellular coactivators, and their interaction with regulated 
transcription factors, may govern the net effect. 
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AB. . . TGF-beta superfamily proteins regulate diverse cellular responses 

including cell growth and differentiation, and carry decisive functions in 
tumour suppression. Hereby Smad proteins play a central role in 
transducing signals from receptors to the nucleus. Upon TGF-beta 
stimulation, the receptor-associated Smads (R-Smads) 

are phosphorylated and form a complex with the common mediator Smad4/DPC4. 
The complex then translocates to the nucleus where it. . . activate 
transcription together with co-factors. Here we report the cloning and 
characterization of a novel, ubiquitously expressed specific 
Smad4- interacting transcriptional coactivator, SMIF 

(Smad4- interacting transcription factor) . We cloned the human and murine 
cDNA of SMIF and identified homologues in zerbrafish and Drosophila. SMIF 
forms a complex with Smad4 but not with others Smad proteins and 
translocates to the nucleus in TGFbeta/BMP4- inducible and Smad4 -dependent 
manner, revealed by Immunofluorescence and cellular fractionation studies. 
We demonstrate. . . endogenous SMIF with Smad4 . SMIF possesses strong 
intrinsic TGFbeta-inducible transcriptional activity, which depends on 
Smad4 in mammalian cells and requires p3 00/CBP. The interacting 
sequence of Smad4 with SMIF was mapped to the C- terminus of the linker 
region of Smad4 . A point . 
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The MSG1 non-DNA-binding transactivator binds 
coactivators, enhancing their functional link 
transcription factors. 

of this MSG1 effect has been unknown. We now show that MSG1 
directly binds to the p3 00/cAMP-response element-binding protein-binding 
protein {CBP) transcriptional coactivators, which in 
turn bind to the Smads, and enhances Smad-mediated 
transcription in a manner dependent on p300/CBP. The C- terminal 
transact ivating domain of MSG1 is required for binding to p300/CBP and 
enhancement of Smad-mediated transcription,- the viral VP16. . . MSG1 to 
p3 00/CBP and enhancement of Smad-mediated transcription by MSG1. These 
results indicate that MSG1 interacts with both the DNA-binding 
Smad proteins and the p300/CBP coactivators 

through its N- and C- terminal regions, respectively, and enhances the 
functional link between Smads and p3 00/CBP. 
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Smad-dependent stimulation of type I collagen gene expression in 
human skin fibroblasts by TGF-beta involves functional cooperation with 
p300/CBP transcriptional coactivators. 
AB ... COL1A2 were transactivated by p300 in the presence of TGF-beta. 

These results indicate, for the first time, that the multifunctional p300/ 
CBP coactivators play a major role in Smad 

-dependent TGF-beta stimulation of collagen gene expression in 
fibroblasts. Oncogene (2000) 19, 3546 - 3555 



PUB . COUNTRY : 
DOCUMENT TYPE 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



TI 



L14 ANSWER 9 OF 19 BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC . DUPLICATE 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 

AUTHOR (S) : 



CORPORATE SOURCE: 



2000:334670 BIOSIS 
PREV200000334670 

A novel Smad nuclear interacting protein, SNIP1, suppresses 
p300 -dependent TGF-beta signal transduction. 
Kim, Richard H. ; Wang, David; Tsang, Michael; Martin, 
Jennifer; Huff, Carla; de Caestecker, Mark P.; Parks, W. 
Tony; Meng, Xianwang,- Lechleider, Robert J.; Wang, Tongwen; 
Roberts, Anita B. (1) 

(1) Laboratory of Molecular Genetics, National Institute of 
Child Health and Human Development, Bethesda, MD, 20892 USA 



SOURCE : Genes & Development, {July 1, 2 000) Vol. 14, No. 13, pp. 

1605-1616. print. 

ISSN: 0890-9369. 
DOCUMENT TYPE: Article 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB. . . growth factor-beta superfamily play critical roles in controlling 

cell growth and differentiation. Effects of TGF-beta family ligands are . 

mediated by Smad proteins. To understand the mechanism of 

Smad function, we sought to identify novel interactors of 

Smads by use of a yeast two-hybrid system. A 396 -amino acid 

nuclear protein termed SNIP1 was cloned and shown to harbor. . . well 

as in mammalian overexpression systems. However, the amino terminus of 

SNIP1 harbors binding sites for both Smad4 and the coactivator 

CBP/p300. Interaction between endogenous levels of SNIP1 and Smad4 

or CBP/p300 is detected in NMuMg cells as well as in vitro. 

Overexpression of full-length SNIP1 or its amino terminus is sufficient to 

inhibit multiple gene responses to TGF-beta and CBP/p300, as 

well as the formation of a Smad4/p300 complex. Studies in Xenopus laevis 

further suggest that SNIP1 plays a role in regulating dorsomedial mesoderm 

formation by the TGF-beta family member nodal. Thus, SNIP1 is a nuclear 

inhibitor of CBP/p3 00 and its level of expression in specific 

cell types has important physiological consequences by setting a threshold 

for TGF-beta-induced transcriptional activation involving CBP 

/p300. 
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AB ... proteins, a class of intracellular signaling proteins involved in 
mediating the cellular effects of TGF-beta (1). Furthermore, we 
demonstrate that these Smad -media ted effects in endothelial 
cells result from a novel competitive interaction between Smad 
proteins activated by TGF-beta (1) and nuclear factor kappaB (NFkappaB) 
proteins activated by inflammatory stimuli (such as cytokines or bacterial 
lipopolysaccharide) that is mediated by the transcriptional 
coactivator cyclic AMP response element -binding protein 
(CREB) -binding protein (CBP) . Augmentation of the limited 
amount of CBP present in endothelial cells (via overexpression) or 
selective disruption, of Smad-CBP interactions (via. 
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The MEK pathway is required for stimulation of 
p21 (WAF1/CIP1) by transforming growth factor-beta. 
Hu P P; Shen X; Huang D; Liu Y; Counter C; Wang X F 
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MAPK pathway significantly decrease p21 induction by TGF-beta. 
Both constitutively active MEK and inhibitors for MEK have no effect on 
Smad activity, including DNA binding, localization, and 
interaction with coactivator p300/CBP. These findings 
suggest that the MAPK pathway may be an independent pathway that is 
involved in p21 and pl5 induction. 
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E1A inhibits transforming growth factor-beta signaling 
through binding to Smad proteins . 
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interact with a variety of transcription factors, and the 
interaction is likely to determine the target specificity of gene 
induction. Smads also associate with transcriptional 
coactivators such as p300 and CBP. E1A, an adenoviral 

oncoprotein, inhibits TGF-beta-induced transactivation, and the ability of 
E1A to bind p300/CBP is required for the inhibition. . 
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Signal transduction of TGF-.beta, superfamily by Smads 
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AB A review, with 46 refs., on action and the role of receptors, structure 
and function of Smad, SARA (Smad anchor for receptor 
activation) recruiting R-Smad (receptor-regulated Smad 
) , activation of R-Smad and movement after that, role of 
Smad in cell nucleus, i.e. (a) direct binding to DNA, (b) binding 
to other transcription factors, e.g. FASTI {forkhead activin signal 
transducer 1), AP-1 (Jun/Fos) complex, ATF-2 (CRE-BP-1) , Evi-1, 
transcription repressors, etc., and (c) interaction with transcription 
coactivators or corepressors , e.g. p3 00/CBP, TGIF, MSG1, 
etc., and cross-talk among signal transduction pathways. 
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A Smad transcriptional corepressor. 
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Article 
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and association with Smad4 , Smad2 moves into the nucleus, binds to 
target promoters in association with DNA-binding cof actors, and recruits 
coactivators such as p300/CBP to activate transcription. 

We identified the homeodomain protein TGIF as a Smad2 -binding protein and 
a repressor of transcription. A TGFbeta-activated Smad complex 
can recruit TGIF and his tone deacetylases (HDACs) to a Smad 
target promoter, repressing transcription. Thus, upon entering the 
nucleus, a Smad2-Smad4 complex may interact with coactivators, 
forming a transcriptional activation complex, or with TGIF and HDACs, 
forming a transcriptional repressor complex. Formation of one of these two 
mutually exclusive complexes is determined by the relative levels of 
Smad corepressors and coactivators within the cell. 
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are transforming growth factor beta (TGF-beta) receptor 
substrates and mediators of TGF-beta transcriptional responses . Here we , 
provide evidence that the coactivators p300 and CBP 
interact with Smads 1 through 4 . The biological relevance of 
this interaction is shown in vivo by overexpression of the adenovirus E1A 
protein. 
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CREB binding protein is a required coactivator for 
Smad- dependent , transforming growth factor beta 
transcriptional responses in endothelial cells. 
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superfamily ligands. We demonstrate by both a- mammalian 
two-hybrid and a biochemical approach that human Smad2 and Smad4, two 
essential Smad proteins involved in mediating TGF-beta 
transcriptional responses in endothelial and other cell types, can 
functionally interact with the transcriptional coactivator CREB 
binding protein (CBP) . This interaction is specific in that it 
requires ligand (TGF-beta) activation and is mediated by the 
transcriptional activation domains of. 
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The tumor suppressor Smad4/DPC4 and transcriptional adaptor 
CBP/p3 00 are coactivators for Smad3 in TGF-beta -induced 
transcriptional activation. 

Feng, Xin-Hua; Zhang, Ying; Wu, Rui-Yun; Derynck, Rik (1) 
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Smads regulate transcription of defined genes in response to 
TGF-beta receptor activation, although the mechanisms of Smad 
-mediated transcription are not well understood. We demonstrate that the 
TGF-beta- inducible Smad3 uses the tumor suppressor Smad4/DPC4 and 
CBP/p300 as transcriptional coactivators, which 

associate with Smad3 in response to TGF-beta. The association of 

CBP with Smad3 was localized to the carboxyl terminus of Smad3, 

which is required for transcriptional activation, and a defined segment in 

CBP. Furthermore, CBP/p300 stimulated both TGF-beta- and 

Smad- induced transcription in a Smad4/DPC4- dependent fashion. 

Smad3 transactivation and TGF-beta-induced transcription were inhibited by 
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expressing EIA, which interferes with CBP functions. The 
coactivator functions and physical interactions of Smad4 and 
CBP/p3 00 with Smad3 allow a model for the induction of gene 
expression in response to TGF-beta. 
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TGF-beta-stimulated cooperation of smad proteins with- the 
coactivators CBP/p300. 

stimulate gene transcription is poorly understood. We report 
that TGF-beta receptor phosphorylation of Smad3 promotes its interaction 
with the paralogous coactivators CBP and p300, whereas 
CBP/p3 00 binding to nonphosphorylated Smad3 or its oligomerization 
partner Smad4 is negatively regulated by Smad- intramolecular 
interactions. Furthermore, p300 and TGF-beta receptor-phosphorylated 
Smad3 synergistically augment transcriptional activation. Thus, CBP/p3 00 
are important components of activin/TGF-beta signaling and. 
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Role of p300, a transcriptional coactivator, in signalling 
of TGF-beta. 
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Background: Smad proteins are novel transcriptional regulators 
mediating the signalling of the transforming growth factor-beta (TGF-beta) 
superfamily. Coactivators such as p300/CBP promote 
transactivation by various transcription factors through a direct 
interaction with them. Adenoviral oncoprotein E1A, which binds p300, was 
shown. . , the possibility that p300 may be involved in TGF-beta 
signalling. Results: We investigated whether p300 is involved in 
transactivation by Smads . p300 enhanced the Smad 

-induced transactivation of p3TP-Lux, a TGF-beta responsive reporter. E1A 
inhibited this enhancement, and the inhibition required its ability to 
bind p3 00/CBP. p300 and Smad3 , as well as Smad2 , interacted in 
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vivo in a ligand- dependent manner. The binding region in Smad3 was. 

in a dominant -negative fashion. Conclusion: p300 interacted with Smad2 and 

Smad3 in a ligand-dependent manner, and enhanced the transact ivation by 

Smads. Our results present the molecular basis of the 

transactivation by Smad proteins. 
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A yeast two-hybrid screen was utilized to identify 
novel Smad 3 binding proteins expressed in developing mouse 
orofacial tissue. Three proteins (Erbin, Par-3, and Dishevelled) were 
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TITLE: Identification of mZnf8, a mouse Kruppel-like 
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partner of Smadl. 
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(1) Vanderbilt University School of Medicine, C-2310 
Medical Center North, Nashville, TN, 37232: 
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Molecular and Cellular Biology, (November, 2002) Vol. 22, 
No. 21, pp. 7633-7644. http://mcb.asm.org/. print. 
ISSN: 0270-7306. 
Article 
English 

To identify novel genes that play critical roles in mediating bone 
morphogenetic protein (BMP) signal pathways, we performed a yeast 
two-hybrid screen using Smadl as bait. A novel mouse Kruppel-type 
zinc finger protein, mZnf8, was isolated. Interactions between mZnf8 and 
Smad proteins were further analyzed with various in vitro and in 
vivo approaches, including mammalian two-hybrid, in vitro 
glutathione S-transf erase pulldown, and copurif ication assays. Results 
from functional analysis indicate that mZnf8 is a nuclear transcriptional 
repressor. . 
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Yes -Associated Protein (YAP65) interacts with Smad7 and 
potentiates its inhibitory activity against TGF-beta/Smad 
signaling. 

Ferrigno, Olivier; Lallemand, Francois; Verrecchia, Franck; 
L'hoste, Sebastien; Camonis, Jacques; Atfi, Azeddine; 
Mauviel, Alain (1) 
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Oncogene, (25 July, 2002) Vol. 21, No. 32, pp. 4879-4884. 
http://www.nature.com/onc. print. 
ISSN: 0950-9232. 
Article 
English 

the cell surface through serine/threonine kinase receptors. 
Intracellular propagation of the signal occurs by phosphorylation of 
intracellular proteins of the Smad family. Smad7 belongs to the 
subclass of inhibitory Smads that function as antagonists of 
TGF-beta signaling. A yeast two-hybrid screen of a 

human placental cDNA expression library using full-length mouse Smad7 as 
bait identified Yes-Associated Protein (YAP65) as a. 
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Repression of Smad2 and Smad3 transactivating activity by 
association with a novel splice variant of CCAAT-binding 
factor C subunit. 
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2) and Smad3, which function as transcription factors to regulate 
gene expression. Using the MH2 domain (Mad homologue domain of 
Smad proteins 2) of Smad3 in a yeast two 

-hybrid screening, we isolated a novel splice variant of CAATT-binding 
factor subunit C (CBF-C), designated CBF-Cb, that associated with Smad3 . 
CBF-C. 
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Search for interacting proteins of esophageal cancer 
related gene-1 encoded protein through the yeast two-hybrid 
system. 

Wang Jianbo (1); Fan Yu (1); Guo Liping (1); Lu Shixin (1) 
(1) Department of Chemical Etiology and Carcinogenesis, 
Cancer Institute (Hospital) , Chinese Academy of Medical 
Sciences, Peking Union Medical College, Beijing, 100021 
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SOURCE: Zhonghua Zhongliu Zazhi, (May, 2002) Vol. 24, No. 3, pp. 

219-221. print. 
ISSN: 0253-3766. 
Article 
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DNA-binding domain of GAL4 . Then, it was used as a bait to screen 
the human fetal liver cDNA library by yeast two 

-hybrid, with the cDNA fragment inserted into pACT2 vector and fused 
in-frame to the Gal4 activation domain. If ECRG-1 interacted with a 
protein encoded by a cDNA fragmant in the yeast, the 

transcription of reporter Gene could be activated. With the false positive 
clonies eliminated, the inserts in the positive plasmids. . . In 
approximately 3X106 independent tansformants screened, 23 clonies 
exhibited the expression of reporter gene. After eliminating the false 
positive clonies, two cDNA fragments were obtained. DNA 
sequencing revealed that one encoded Miz-1 (Myc-interacting Zn finger 
protein- 1) , and another encoded FLNA (actin-binding protein-280) , . 
pl5 promotor and activated the transcription. FLNA, being an actin-binding 
protein took part in the TGF-beta pathway via interaction with 
Smad. Conclusion: ECRG-1 is able to be specifically bound to Miz-1 
and FLNA in the yeast. It may play a role in the regulation of 
cell cycle via interaction with Miz-1 and FLNA. 
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Modulation of TGFbeta/Smad transcriptional responses 

through targeted degradation of the TGFbeta inducible early 

gene by the human seven in absentia homologue. 

Johnsen, Steven A. (1); Subramaniam, Malayannan (1) ; 
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(1) Department of Biochemistry and Molecular Biology, Mayo 
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AB. . . TGFbeta inducible early gene (TIEG) is a novel Kruppel-like 

transcription factor that is rapidly induced upon TGFbeta treatment. TIEG 
influences TGFbeta/Smad signaling by down- regulating negative 
feedback through the inhibitory Smad7 . In order to understand the 
regulation of TIEG protein we utilized the yeast two 

-hybrid system and identified an E3 ubiquitin ligase, seven in absentia 
homolog-1 (SIAH1) , as a TIEG interacting protein. We show that. . . 7 
promoter activities by TIEG overexpression in transient transfection 
assays. Furthermore,' overexpression of SIAH1 (or a dominant negative 
SIAH1) affects TGFbeta/Smad dependent transcriptional 

activation. These findings suggest a novel mechanism whereby the ability 
of TGFbeta to modulate gene transcription may be. 
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AB- . • promoter regions of a mouse and human Mix-like gene. Both genes map 
to syntenic regions of chromosome 1 and contain two coding 
exons, with the paired- type homeodomain split between the exons within 
helix 3. Differentiating mouse embryonic stem cells transcribe a. 
of the mouse Mix gene revealed the presence of a putative initiator region 
and TATA box as well as potential Smad, FoxHl/FAST, T-box, 
COUP-TF, C/EBP, GATA, HNF3 binding sites and retinoic acid response 
elements. A number of these sites are conserved. . . highly conserved 
carboxy- terminal polar/acidic regions with the potential to form an 
amphipathic helix and the ability to activate transcription in 
yeast. Mouse Mix expressed in COS cells or in vitro binds a DNA 
consensus sequence identified previously for paired class homeodomain. 
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Members of the Smad proteins transmit signals triggered by the 
ligands of transforming growth factor (TGF) -beta superfamily. 
Ligand-activated receptors induce phosphorylation of so-called 
receptor-regulated Smads, which then accumulate in the nucleus 
to participate in target gene transcription, in collaboration with 
Smad- interacting proteins. We performed yeast 
two-hybrid screening and identified filamin, a cytoskeletal 
actin-binding protein 280, as a SmadS-interacting protein. Filamin was 
found to be associated not only with Smad5 but also with other 
Smad proteins, including TGF-beta/activin receptor-regulated 
Smad2 . TGF-beta signaling was defective in f ilamin-def icient human 
melanoma cells M2 compared with a f ilamin-transf ected subline. , . to 
be due to impaired receptor- induced serine phosphorylation of Smad2 . These 
results suggest that filamin plays an important role in Smad 
-mediated signaling. 
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factor beta (TGFbeta) receptor on the surface of adult parasites. 
Using the intracellular domain of SmRKl as bait in a yeast 
two-hybrid screen we identified an interaction with S. mansoni 
14-3-3epsilon. The interaction which is phosphorylation-dependent is not 
specific to schistosomes since. . . binds to TbetaRI, the human type I 
TGFbeta receptor. 14-3-3epsilon enhances TGFbeta-mediated signaling by 
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TbetaRI and is the first TbetaRI -interacting non-Smad protein 
identified that positively regulates this receptor. The interaction of 
14-3 -3epsilon with schistosome and human TbetaRI suggests a conserved, 
but. 
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study, we have identified a novel HECT class ubiquitin E3 ligase, 
designated Smurf2, that negatively regulates Smad2 signaling. In both 
yeast two-hybrid and in vitro binding assays, we found 
that Smurf2 could interact with receptor-activated Smads (R- 
Smads) , including Smadl, Smad2, and Smad3 but not Smad4 . Ectopic 
expression of Smurf2 was sufficient to reduce the steady-state levels of. 
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AB Smad6 and Smad7, a subgroup of Smad proteins, antagonize the. 
signals elicited by transforming growth factor-beta. These two 
Smads, induced by transforming growth factor-beta or bone 
morphogenetic protein (BMP) stimulation, form stable associations with 
their activated type I receptors, blocking phosphorylation of 
receptor-regulated Smads in the cytoplasm. Here we show that 
Smad6 interacts with homeobox (Hox) c-8 as a transcriptional corepressor, 
inhibiting BMP signaling in the nucleus. The interaction between Smad6 and 
Hoxc-8 was identified by a yeast two-hybrid approach 

and further demonstrated by co-immunoprecipitation assays in cells. Gel 
shift assays show that Smad6, but not Smad7, interacts with. 
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Ski acts as a co-repressor with Smad2 and Smad3 to regulate 
the response to type beta transforming growth factor. 
Xu, Weidong; Angelis, Konstantina; Danielpour, David; 
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encodes a transcription factor that binds DNA only in association 
with other proteins. To identify co-binding proteins, we performed a 
yeast two-hybrid screen. The results of the screen and 
subsequent co-immunoprecipitation studies identified Smad2 and Smad3 , 
two transcriptional activators that mediate the type beta 
transforming growth factor (TGF-beta) response, as Ski : interacting 
proteins. In Ski -trans formed cells, all of. . . the absence of added 
TGF-beta. DNA binding assays showed that Ski, Smad2 , Smad3 , and Smad4 form 
a complex with the Smad/Ski binding element GTCTAGAC (SBE) . Ski 
repressed TGF-beta-induced expression of 3TP-Lux, the natural plasminogen 
activator inhibitor 1 promoter and of reporter. . . the related CAGA 
element. In addition, Ski repressed a TGF-beta-inducible promoter 
containing AP-1 (TRE) elements activated by a combination of Smads 
, Fos, and/or Jun proteins. Ski also repressed synergistic activation of 
promoters by combinations of Smad proteins but failed to repress 
in the absence of Smad4 . Thus, Ski acts in opposition to TGF-beta-induced 
transcriptional activation by functioning as a Smad- dependent 
co-repressor. The biological relevance of this transcriptional repression 
was established by showing that overexpression of Ski abolished 
TGF-beta-mediated growth inhibition. 
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controlling cell growth and differentiation. Effects of TGF-beta 
family ligands are mediated by Smad proteins. To understand the mechanism 
of Smad function, we sought to identify novel interactors of 
Smads by use of a yeast two-hybrid system. A 

3 96 -amino acid nuclear protein termed SNIP1 was cloned and shown to harbor 
a nuclear localization signal (NLS) and. 
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that induce osteoblast differentiation and bone formation. The 
signal transduction of bone morphogenetic proteins has recently been 
discovered to involve Smad proteins. Smadl is an essential 
intracellular component that is specifically phosphorylated by bone 
morphogenetic protein receptors and translocated into the. . . protein 
simulation through an interaction with a homeodomain transcription factor, 
Hoxc-8. In the present study, the interaction domains between the 
two proteins were characterized by deletional analysis in both 
yeast two-hybrid and gel shift assays. Two 

regions within the amino -terminal 87 amino acid residues of Smadl were 
mapped to interact with Hoxc-8, one of which binds. 
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nuclear translocation of Smad proteins, which then participate in 
the regulation of expression of target genes. We describe a novel 
Smad -interacting protein, SIP1, which was identified using the 
yeast two-hybrid system. Although SIP1 interacts with 
the MH2 domain of receptor-regulated Smads in yeast and in vitro, its 
interaction with full-length. 
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AB Bone morphogenetic proteins (BMP) transduce their signals into the cell 
through a family of mediator proteins known as Smads . Upon 
phosphorylation by the BMP receptors, Smadl interacts with Smad4 and 
translocates into the nucleus where the complex recruits DNA-binding. 

protein (s) to activate specific gene transcription. However, the 
DNA-binding protein (s) involved in BMP signaling has not been identified. 
Using a yeast two-hybrid approach, we found that Smadl 

interacts with Hoxc-8, a homeodomain transcription factor. The interaction 
between Smadl and Hoxc-8 was confirmed. 
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AB Homologs of Drosophila Mad function as downstream mediators of .the 

receptors for transforming growth factor beta (TGF-beta) -related factors. 
Two homologs, the receptor -associated Smad3 and the tumor 
suppressor Smad4/DPC4, synergize to induce ligand- independent TGF-beta 
activities and are essential mediators of. . . the natural TGF-beta 
response. We now show that Smad3 and Smad4 associate in homomeric and 
heteromeric interactions, as assessed by yeast two 

-hybrid and coimmunoprecipitation analyses. Heteromeric interactions are 
mediated through the conserved C-terminal domains of Smad3 and Smad4 . In 
Smad3, the homomeric. . . Mad activity in Drosophila or decreased tumor 
suppressor activity of Smad4/DPC4 in pancreas cancer, including a short 
C-terminal truncation and two point mutations in the conserved 
C-terminal domains, impair the ability of Smad3 and Smad4 to undergo homo- 
and heteromeric associations.. . . interactions result in decreased 
signaling activity. Finally, we evaluated the ability of Smad3 or Smad4 to 
induce transcriptional activation in yeast. These results 
correlate the ability of individual Smads to homomerize with 
transcriptional activation and additionally with their biological activity 
in mammalian cells. 
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of signalling molecules work by activating transmembrane receptors 
with phosphorylating activity (serine- threonine kinase receptors) ; these 
in turn phosphorylate and activate SMADs, a class of signal 
transducers. Activins are growth factors that act primarily through Smad2 , 
possibly in partnership with Smad4 , which forms heteromeric complexes with 
different ligand-specif ic SMADs after activation. In frog 
embryos, Smad2 participates in an activin-responsive factor (ARF) , . which 
then binds to a promoter element of. . . to a novel carboxyterminal 
domain of FAST-1, and find that overexpression of this domain specifically 
inhibits activin signalling. In a yeast two-hybrid 

assay, the FAST-1 carboxy terminus interacts with Smad2 but not Smad4 . 
Deletion mutants of the FAST-1 carboxy terminus that still. 
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